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Army Will Try Launchin^M 


Missiles From Heri6>pters ^ Sensitive, Stable in Fligi 


Qieck Ride: Cessna SO 
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PUSH ...it’s connected! 

SINGLE, SIMPLE, MOTION 


WIGGINS' NEWEST ! 

an automatic connect! 


If it’s got to connect 
...connect with 

WIGGINS 



AXELSON 
IN ACTION 
■■■TO t vssn ieT) 


ON 











World’s Fastest Navy Fighter 

Proudly wears 
controls 


Nine Saixeiit quality units have l<«eii selected 
u pi'ovide Chance Vought’a F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
'jtecitications, provide a system fur control for tlic 
■safe, positive, efficient operation of this great tighter. 
The e-tperience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the "know-how" to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 

■/920 

ENGINEERING CORPORATION 

2533 EAST 56fh STREET 
HUNTINGTON PARK. CALIFORNIA 
.yUCS QUAl/ry y(W'' 

AUILOS 


AVIATION CALENDAR 


JuK 51-Aug. *5— 23rd U. S. National Soaring 
Compehlioiis. .-Sug. 5— ,\ir Show. Grand 
Frairic -\iq>ott. Grand Prairie, Texas. 

Aug. 1-5— .Lir I'oav ,\«oiiation's 193fi N'a- 
tiouai Cunvcntioii and .\i[|>uw'er Pano- 
rama, Kon>e\elt Hotel. New Oiltans, La. 

-Lug- 6^— Society of ,\iiloim>tive Engmeeis 
National ll'cst Coast Meeting. Mark 
Hopkins Hotel. San I'raiicisco. Calif. 

Aiig. 7-9— .\ir Tianspotl .\s.s(jciation Stand- 
ard I’ractieti. Committee .Metliiig, I’alate 
Hotel, San I raiieisco, Calif. 

Aiig. 15-17— institute of the .\eronautical 
Seicnees. National Ttirbine-Powered ;\ir 
I'ransportation Meeting. Grand Motel, 
San Diego. Calil. 

•Lug. 21-25— W eitern Elcetionie Show and 
Ciimcntion, Pan Pacific -\nditotiinii and 
-Vmlassidor Hotel. Los .\ngeles. 

•Lug. 22-25— Dendix .\siatioii Coqs.'s 1936 
Inteinatiunal Igiiitiun Conference, Sidney, 

,\ug. 27-29— -\ssociatioii lor Computing 

Machinerv, Univcr.sils of California 33’est* 
wood Campus. Los .ingelcs. 

Sc|it. 9-11— International Nortiiwi.’sl ,\na- 
lion Coimdl, 2ntli annual comention, 
Boise. Idaho. 

Sept. ll)-15— .\nierican Society of .Mcelianital 
Engineers. Iiistiuiiieiits & Kegulalors l>n. 
Meeting. Oetroif, Mich, 

Sej)t. 16-22— .\nieiican Society lor Testing 
Materials, Second Pacific National Meet- 
ing and .\pparatut Exhibit. Hotel Slatler, 

Sept. 17— International Air Transport As- 
sociation, IZtli annnal general meeting. 
Tidinimrgh. Scotland. 

Sept, 17-21— Isleveiith .Vnimal [nstinmcnt- 
•Sntoniation Conference & Exhibit, spon- 
sored hv the IiistTiiment Socicti at .\niei 
lea. Coliseum, New S'ork, N. Y. 

Sejit. 17-22— Inlcrnaljoiial Congress of r\s- 
tronaiitics. sponsored In the International 
Astronnntic Tederation. Rome, Italy. 

Sept. 23-26— .Lnicrican Societv of Meeliiini- 
c-al I'ingineers. I’ctnilenm Cnnfcieiicc, 
Motel -Shitler, Dallas, 'Tc-x. 

Sept. 25-29— Second European Aerunanticnl 
Congress. autli<iri/c*d by the .\ssociation 
[nternarioiial dcs Coiistrnetcurs dc Mate- 
riel .\eranantique. Kurlnnis Hotel. Seliev- 
eningeii, 'The ilagne, Netherbiids- 
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iheMT/mTAL 


p^cK/iaED poi/yp/f 



These five all-climate Packettes, the standard 
package power plant for all types of ground 
service equipment, provide output from 34 to 
220 hp, in combination with that dependabifity 
which has made Continental aircroft engines 
pilots’ first choice. Automatically governed by 
the applied load, for any speeiffc application. 
These power plants offer wide interchangeability 
of parts with the basic models from which they 
are developed. Those with prospective need for 
compact, dependable power, engineered to 
operate under equatorial heal or at 65’ below 
zero, are invited to write for information. 

• 
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Confidence 



Passengers rely on Eastern., 
as Eastern relies on SINCLAIR! 



SINCLAIR 



built the Great Silver Fleet... 


Every year. Eastern Air Lines logs over three billion revenue passenger 
miles . . . and public confidence in this great airline increases. 

Eastern depends on Sinclair Aircraft Oils exclusively to protect its powerful 
engines against damaging deposits and friction. They have done so for years. 
Today more than 45% of the aircraft oils used by major scheduled airlines 
in the U.S. is supplied by Sinclair. There's no better proof of the 
dependability of Sinclair Aircraft Oils. 



AIRCRAFT OILS 



LOOKING TO THE FUTURE! 


^ J-oday, it’s the R-1820, 
R-I830, R-1340, R-98J, 
R-2000, R-2800-B, 
R-2800-CA and CB, 
R-33JO and R-4360 
engines that provide the 
power to propel the nation’s 
larger airplanes. Tomorrow, 
it may well be the turbine 
and jet engine that provides 
the power to fly the 
nation’s airplanes. 
Dallas Airmotive is prepared 
— it will retain and 
continue to improve its 
facilities and services for the 
standard engine of today 
— and it will continue to 
train its personnel; improve 
and e.xpand its facilities and 
prepare for the future. 
Engines — regardless of 
type or kind — can be 
overhauled best at 
Dallas Airmotive. 



Buying bar stock for hollow parts? 


Why pay for all 
this steel 



When you 
start with 



Buy TIMKEN^ seamless steel tubing 


If you're making hollow pans, and 
bore cut solid bar stock, you're pay- 
ing for steel you don’t use, But 
Timken'*' seamless steel tubing 
comes with the holt already there. 
You pay only for steel you use. 
On top of this saving, you cut 
machining costs. By eliminating 
that unnecessary boring opera- 
tion, you free part of your screw 
machines for other jobs — add 
machining capacity without adding 


machines. 

Our engineers will be glad to 
recommend (he most economical 
tube size for your hollow pans job. 
By studying your problem and mak- 
ing recommendations, they’ll save 
you money — and the Timken seam- 
less steel tubing they suggest will 
be guaranteed to clean up to your 
6nished dimensions. 

The piercing process by which 
Timken seamless steel tubing is 


made is basically a forging opera- 
tion. You get fine forged quality — a 
uniform spiral grain flow for greater 
strength, and a refined graii\ struc- 
ture. And through our rigid quality 
control uniform quality is main- 
tained from cube to tube, heat to 
heat and order to order. 

The Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: 
"TIMROSCO". 


TIMKEN- STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





Precision in engineering. ..Precision in production 
...Precision in performance typifies airplane and 
rotary wing aircraft equipment made by Aqel. 

Adel has applied modern techniques to the pre- 
cision field with impressive results in accuracy and 
performance. Many units have been first in concept 
...first in production,,.^rsl in application and all 
meet or exceed applicable specifications. 

As aviation’s creative science develops n. 
formance concepts, Adel will translate these vi 
into reality by precision engineering, precision design 
simplification and precision manufacturing. Efficient 
performance is oiu' only criterion tor service, relia- 
bility and effective operation. 

The prime element in the production of Adel 
equipment can be stated in one very simple word 
..‘PRECISION!” 


SPECIFY AOEL 


IMPORTANT PRODUCT 




ADEL designs and manufactures aircraft accessorie 


HYDRAULICS PNEUMATIC 
CONTROL IQUIPMENT 



ANTMCINC, HEATERS 
FUEL SYSTEM EQUIPMENT 



.the following major categories; 


ENCINE ACCESSORIES 
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Looking 
to the 


PRECISION 

PRODUCTS 


TH£ 


Kere'i what Waatherheod it doing lo 
incrooting domonds for crooHve 
•ngineoring ond proeislon avioTion ports. 
SoIm and ongineering eperoliont of the 
Aviation Division vver« rtcanlly trons- 
forrod from Antworp, Ohio to Clavelond, 
whora it functions os o self-contoinad 
oparotlon ... on iniegrel port of an er- 
gonizotion producing high-precision ports 
19)9. This eonvonienl-lo-indusiry 
location ossures finest customer service 
ond beings additional engineering skills 
ond broader facilities to beer in the solu- 
tion of industry problems. 

An already signifitont program of re- 
seorch ond development is being greatly 
occeloroled through addition of lechni- 
exponsion of facilities. New. 
modem shops for models ond prototypes 
will support this vital progrom. 

Remember, it's to your odventege to 
specify Weotherheod products. 


VI ATI ON DIVISION 


ACrUAttNO CniNMlS 

coMMsesoii 

MS (s») siAHuss tuu finiNos 

(NDS. HOK ASStMtllB 

nrioH Hosf AssiMiuis 
AN rUK SirtINOS 
eOTOMtTt SWIVtl JOINTS 
AIROIAFT ENCItK MKTS 
SElt-SCALINC COIteilNOS 
lET NOUUS 

COIIEO FOA6INOS: TITANIUM, AlUMINUM, W 
MECISION FOItOINeS; ALUMINUM, MASS. SI 


Wl A TH[RHCAD_ C OMPANY 

300 EAST 131st STREET e CLEVEIAND, OHIO 

Wmi CMWins STAHOASO AVE.. OUNBAIE, CAIIF. 

nwiK nmuMMKmit.Mi • aoeiu.cM*. • 
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No need to remind yoti of the "ivliy” of that first statc- 
ineiil: tiothing else will take the terrific qtin’.s of today’s 
jetx and — nl ibf nanip lime — aiitoinalically compensate for 
the ittevilahle heat expansion of tiirhiiie shafts hv letting 
lliein "float” laierally. 


Ihit perhap.s you’re mil so familiar witli the reasons wli\ 
II\ATT Roller Bearings are the ovenvhelining ohoiee 
of jet engine builders: 


1. nwrr ii\s tul: tlexibility to work on t 

new bearing designs in cooperation with aircraft engineers, 


2. IlYUT n.\S Tili-: CAl’UUl.lTIIiS— the expe- 
rience and tlie e<|ui])inenl — to come up with precision 
prototypes that meet or exceed yonr design rcfiiiiremcnts. 


3. Il^ \T|- II VS THE FACII.ITIES to turn out proto- 
type cpiality on a i|uaiui[y basis. It’s tough to keep 
liglil as today’s production 


loleranci 
scliediiles— /»((/ 


V>%¥¥ 




ROLLER BEARINGS 


HYATT BEARINGS DIVISION 


GENERAL MOTORS CORPORATION 


HARRISON, NEW JERSEY 





FORD INSTRUMENT COMPANY 

DIVISION OF SPFRRY RAND CORPORATION 


ENGINEERS 


• One of eight permanent Ordnance 
Corjjs arsenals. Redstone is the center 
for the Army’s rocket and guided missile 
program. Its 40,000 acres are located on 
the Tennessee Riser near Huntsville, 
Ala., and house research laboratories, 
environmental test equipmeut and sev- 
eral rocket-testing ranges. Redstone 
Arsenal’s military and civilian scientists 
and engineers produce weapons ranging 
from a tiny training rocket to the giant 
IRBM, now being developed on a crash 
basis by the recently-established Army 
Ballistic Missile Agency. 

From the research, develoi)ment. pro- 
duction and field service headquarters 
located at Redstone flow thousands of 
directives covering the rocket and 
guided missile work being done by 
research laboratories, universities and 
pri\ate indushy througliout the nation. 
Weapons systems developed by this 
Ordnance-Industry team include the 
Super Bazooka infantry rocket, the 
Honest John artillery rocket, the Cor- 
poral missile and the Nike anti-aircraft 
missile. 

Scientific barriers of all kinds are 
being broken by the 9,(KH) employees 
of Redstone .Arsenal, but the exciting 
and difficult tedinology of guided mis- 
sile development constantly presents 
new problems. Electronic computers 
click away at missile trajectory formulas 
by day, while at night rockets ccpiippcd 
with headlights streak down-range, add- 
ing valuable data to our counti-y's new- 
est arsenal of defense. 




INSTBUMeKT COMPANT. Will 


it. ••• ■ • 

I REDUCE ^YOUR | MACHINING COSTS 


buy CSI Precision Forgings in^ 

HIGH TEMPEHATURE 
ALLOYS and TITANIUM 



HORNER AND SECOND AVENUES, TORONTO 14. ONTARIO 


CANADIAN STEEL IMPROVEMENT LIMITED 


CS.I. precision forging methods greatly reduce the cosi of High Temp Alloy and 

Titanium pens in two imponant ways, One— tolerances are so close that machining time 
is reduced to a bare minimum. Two— C.S.l. methods drastically cut the amount of high priced 
metals required to produce a batch of forgings. 

Canadian Steel Improvement have combined these cosi-saving factors with an entirely 
new foraina onscess for Titanium. ResuU— C.S.l. offer nrecision-for— < 




R«presented in the United Statee Only by— 


C. F. RUSSELL COMPANY INC. 


Newington, Connecticut Bay Shore, New York Kanaaa City. Missouri Los Angeles, California 

Tel: Mohawk 6-4462 Tel: Bay Shore 1-2623 Tel: Baltimore 7892 Tel: Granite 9-2202 







LOCKHEED 
PROPJET PLANES 
FLYING 
FEED EXPERIENCE 
INTO NEW 
ELECTRA 


Lockheed's long experience in the design and produc- 
on of propjec transports is expressed in the new 
ELECTRA— a faster, quieter, more comfortable airliner 
flexibility. 

electba's 65-mph speed superiority and small- 
art capability will shorten present schedules by at 
20%. These factors, plus short and medium haul 
ELECTRA most profitable for 75% of 


Combine profitable operation with passenger appeal- 
speed, luxury, new quiet and the satisfaction of flying 
the most advanced equipment— and the electra 
■ omes a wise airline investment. 


Awerlcati, Braniff, EMem, KLM Royal Dutch Airlines, 
S'taliaiial mi Wesunt Air Lines already have arJered 
128 EIECIRAS for their iniporlanl routes. 

LOCKHEED 


EXPERIENCED BUILDER OF PROPJET AIRCRAFT 
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BUSINESS 

BUSINESS MAHAEER J. 6. Johnson 
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RESEARCN AND MARKETING 



Mass Airways Traffic Jam Snarls Easf 26 

► One of the worst tie-ups in history clogs New York traffic for 
14 hours, Washington for 12. 

Airlines Reach New Growth. Profif Peak 38 

► Capacity shortoges hold down rote of growth, but oirline load 
foctors forecost profits will outpace revenues. 

Cessna 310 Flies Well. Quick on Confrois 50 

► Efficiency of design, good single-engine performance ond effect 
of tip tanks on control ore observed in check ride. 


MISSILE ENGINEERING 

Satellite Will Be Magnesium 2B 

Missile-Beoring Helicopters Proposed 29 
Terrier Is Fired on Mobile Uuncher. . 58 


AERONAUTICAL ENGINEERING 
U-2 Conducts High-Altitude Tests.. 2S 
Twining Says Reds Narrowing Gap. . 31 

Tushino Pictures Show Plane Details 32 

Convoir Nears End of Trodewind 61 

CL-2B Skips Prototype 63 

F-101 Intake, Seals Design 67 

Tiger Tail lengthened 77 

KB. so Undergoes Three-Drogue Test. 107 


AVIONICS 

Built in Automatic Reloy. . 
in Avionics Industry 


Is Whooping Cough 117 


Boeing Splits 
Federal Airpoi 
Certificates el 
Navy Contract 
Army Contrac 
USAF Contrac 



EQUIPMENT 

Rubber Bags Corry Bulk Oil. 
New Aviation Products . . . . 

Also on the Market 

What's New 


MANAGEMENT 



Private 


BUSINESS FLYING 
lines 


We Are 


EDITORIAL 

to Blame 21 


COVER: A trio of five-place 200.mph. Cessna 310 business planes diiecti-d 
hn production chief test pilot Moit Brown poses especiallv fot .Aviation Week 

ncur the coiii|>anv's Wichita. factory. Mote than 350 of these light 

twins :nc serving U- S. and foicigii indiistty: delivcriin: are averaging about one 
a day. A pilot evaluation of the 310 by Richard Sweeney begins on p. 50. 
Piehire Credits: 

32. 33-Lifc Magazine; 35-CBS Television; 33-NBC Television; 61, 63, 
67— llon'ard Lew: 77— Shipp. 
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B.F. Goodrich 


New Seal-Head Rivnut simplifies 
integral wing tank assembly 


G rumman engineers wanted to 
use integral wing tanks to siieich 
the range of their FlIF-1 Tiger, Fuel 
tank walls would be the single cop and 
bottom alutninuin skin panels that form 
each wing. The problem was to find a 
blind fastener chat could join the wing 
sections tightly enough to withstand 
the strains of supetsonic flight and still 
prevent loss of fuel 

Working with Grumman, B. F. Good- 
rich engineers solved the problem by 
developing a Seal-Head Rivnut with 
rubber ”0" ring, approved for primary 
scnicrure. The cross section above shows 
how it works. 

The new B. F. Goodrich Seal-Head 


Rivnut is a precision-ground steel 
fastener with high tensile strength. In- 
stalled in a drilled and countersunk 
hole, the Rivnut actually rivets the 
sections together. Tlie "O' ting makes 
a fuel-tight seal and withstands tem- 
peratures from -65® to 225°- Then a 
special screw, available in tensile 
strengths up to 165,000 p.s.i., is screwed 
into the Rivnut to further reinforce and 
secure ir against strain and vibration, 
Whatever your fastening problem, 
there's probably a B. F. Goodrich 
Rivnut that can solve it- For more 
information, write: AcTonamical Sales, 
B. F. Goodrich Tire and Equipment 
Company, a Division of The B. P. 
Goodrich Company, Akron, Ohio. 



EDITORIAL 


We Are All to Blame 


Tlie bureaucratic charade by |ovemment officials trying 
to fix official blame for the Grand Canvon mid-ait col- 
lision that cost 128 lives is an unnecessary farce. It 
doesn't take an investigation b\' the Cis’il .Aeronautics 
Board or a committee of Congress to detennine \'hat 
killed the crews and passengers aboard United .Air Lines' 
DC-7 and Trans World Airlines' Siipcr-Constcllation. 

The pilots and their |»ssciigers were \ictims of an 
antiquated air-traffic-control system and the combined 
industry and gosermncntal apathy that has blocked any 
real progress towards establishing a modem federal air- 
ways system. 

Blame for the Grand Canyon collision should be 
shared by almost every segment of the cisal aviation 
industry, whatever the verdict of the C.AB may be. 

For example, what about Mr. Rowland Hughes and 
the Bureau of the Budget which he headed until Apr. 1? 
For the past three years the Budget Biire*an has slashed 
every Cis-il -Aeronautics Administration request for new 
electronic airss-ays equipment. Only a few weeks ago. 
0 |x;rating under the cloak of the .Administration's security 
restrictions, the Budget Bureau forced a SI 5 million cut 
and prevented the C.AA from requesting the full $59 
million it needs to get even the first-year increment of its 
five-year airsvays improsement program started. 

^Vhat about the Honorable Sinclair Weeks and 
liis hatchetmen Robert Murray and Louis Rothschild, 
who. as Undersecretaries of Commerce for Transporta- 
tion. have devoted themselves to squeezing money from 
C.AA airways programs? 

^Vhat about a succession of CA.A administrators who 
base failed to tell the public and the Congress the truth 
about the growing crisis in ait traffic control? Wliat about 
their failure to organize ans' cffectisc programs to build a 
modern air\<’ays system until late last summei? 

\ATiat about the Congressmen themsehes who ha\’e 
consistently \’oted to slash CAA ainvavs budgets and who 
only this year voted the budget cut that disintegrated the 
Air N'as igation and De\ clopmcnt Board? 

Wiat about top airline managements who until re- 
cently were 111 fa\ or of .soft-pedalling the growing crisis 
ill traffic control for fear it would frighten cu.stomers 
away? Would it ha\ e frightened customers as much as the 
128 sMred corpses on the bottom of the Grand Canvon? 
Or will it frighten them more than the similar tragedies 
that arc bound to occur in high-rlciisiti' metropolitan areas 
before any remedies now proposed can be effective? 

^\'hat about the airline pilots themselves? They hai’e 
been one of the loudest voices raised in protest over the 
antiquated airw-jys system and the lightlioiisckcciicr's 
philosophy that dominated it. But did they shout eflec- 
thely enough or back their protests b\- tlic kind of action 
that will force msults? 

Xor can the military escape their share of blame. Botli 
the Air Force and the .\avy inne blocked progress ini- 
nic-asiirably by cloaking tlicir ap]>licable de\'clo|>mcnts in 
unnecessary military sccrcci' and bv tlieir reluctance to 
work whole-heartedly towards cstalilishmcnt of a truly 
common civil-militarv airwass sistcm. 

.Aviation ^^■EEK has raised its \oicc for over a year in 
waniings of the impending crisis and pleas for effective 
action to avert it. Last August 8 wc cited the apjsalliiig 


statistics of the Air Transport Association “near miss” 
suncy and the mid-air collisions alrcadi' occurring during 
high-altitnde o]>crations of the Strategic Air Command. 

“A much more vigorous approach to the grave problem 
of air traffic control is necessary now if asiation is to as oid 
the tragic consequences of more mid-air collisions, eco- 
nomic strangulation of airline revenues and blunted 
efficiency of Strategic Air Command and Air Defense 
Command operations." 

Again on October 10 wc warned: 

"Above and beyond all this endless debate and tortu- 
ously-slow progress lurks the twin spectres of a sieve-like 
air defense and mid-air collisions invoh ing 40 to 60 pas- 
senger transports os’cr hcavilv populated metropolitan 
areas that lie underneath the most congested air traffic 
centers. 

“Ten year ultimate goal studies arc necessary to keep 
pace with the rapid expansion of air traffic BtlT THI'l 
AIR-SPACE CONTROL PROBLEM IS MTIH US 
NOW IN A MOST DANGEROUS FORM- It requires 
immediate action along with future planning if we are 
to avoid the twin disasters cited above.” 

Yes. wc .shouted but, like the airline pilots, wc are to 
blame too because wc didn't shout loud enough or long 
enough to shatter official aiMthy. 

Not until early this year when the blunt, accurate 
language of the Harding report scared Messrs. \V’ecks. 
Rothschild and Hughes on the traffic control system did 
the Eisenhower Administration begin to take this prob- 
lem seriously. 

The nesv C.AA administrator Charles Lowen and his 
deputy administrator James Pyle arc experienced pilots 
well s’ersed in the dangerous shortcomings of the airways 
and air-traffic-control systems. 

Thex' have some sound ideas on how to tackle the 
problem for immediate action and long-range solution. 
But they will fall into the same snarl of bureaucratic red 
tape unless they are supported from the top down bv the 
Eiscnbo'X'er Administration and ate at least allowed to 
ask for the funds they know they need to keep more 
|>coplc from being slaughtered in traffic-control accidents- 
They also will need support from Congress, the airline 
industry, the airline pilots, the military and the public if 
anydlring except more committee mumbling and inac- 
tion can be ex|jccted. 

The current CAA plans call for spending $246 million 
for new electronic equipment over a five-year period. 
A^irtually cx’cty type of equipment in the program is 
already axailable. M'liy can't the moncx’ be made available 
now so C.A.A can crank mote safetx- into the airways in 
two or three years instead of five? 

AVhy can't the Tacan-DME mess be settled so that the 
jet airliners of 1959 can enter into a stable, modernized 
traffic-control sxstem instead of adding to the liazard? 

HO^^' MANY MORE PEOPLE WILL HAVE TO 
BE KILLED IN MID-AIR COLLISIONS BEFORE 
THF, GOATsRNMENI .AND THE AIRLINE IN- 
DUS! RY M ILL TAKE EFFECTIVE ACTION TO 
MODERNIZE THE AIRAVAYS AND AIR TRAFFIC 
CONTROL SYSTEM? 


—Robert Hotz 



up on 
its 

tail-of 

TITANIUM 

Most of thp tail section and many other vital parts 
of North American's F-IOOC supersonic fighter 
are made of titanium. It not only reduces 
gi'oss weight by several hundred pounds, it 
withstands the searing combination of engine 
and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium. 
Here's why — Titanium’s high strength-weight 
ratio ... its freedom from stress corrosion cracking 
... its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 
essential part of high-performance aircraft. 

REM-CRU led in the development and 
production of titanium for aircraft application.s. 
And REM-CRU's enlarged facilities mean 
prompt delivery of the titanium grades, sizes and 
shapes you need— including new high-strength, 
weldable alloys. What’s more. REM-CRU 
is always glad to share with you the wealth 
of titanium data it has available. 


REM-CRU 

TITANIUM REM-CRU TITANIUM. INC., MIDLAND. PENNSYLVANIA 
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WHO'S WHERE 


In the Front Office 


Lt. Gcii. Ekood R. Qiicsada (US.\F, ret.) 
board cliairniaii and chief ewciitivt- olficce 
Topp industries, Inc., Los Angeles. Calif. 

ager, .Aviation Ocvelopnicnts, Inc.. Burhank 
Calif. 


R, AV. Rvan, executive vice president and 
director, Canadian Pacific Airlines. .Also: 
R. B. Phillips, vice president-operations, and 
II, B. Rciiuick, vice president-sales and traf- 
fic. 

Rear Adm- M'eUingfon T. Hines. USN. 
Bu.Aer general representahve, Dayton, Ohio. 

Frank J. Ebetle, regional vice president 
(Miami, Fla.), Air Express International 
Carp., New York, N. Y. 

Carl F. Schaefer, technical dirictor. Nnr- 
dtn laboratories Division, Nordcn-Kctav 
Corp.. New York, N. V. 

Walter P. Paepeke, Isoard chairman of 
Container Coqsoiaticin of .America, a direc- 
tor. Continental Ait Lines, Inc. 

H. D. McRae, vice prcsidcnt salcs Pfalilcr 
Manulacturing Corp., Costa Mesa. Calif. 

M’llUam G. Stranbe. vice ptesident-gen- 
cral sales manager, IMP Engineering Corp.. 
Hollywood. Calif. 

Robert V. Wccnci, vice president engi- 
neering, Cubic Cotp., San Diego, Calif- 

Brig, Gen. M. C. Woodbury, USAI-' (ret.), 
s’icc president, .Aviation and Electronics Rc- 
seatcfi Division. International Electronics 
Engineering. Inc., Washington, D. C. 


Honors and Elections 


from the Society 


r Tumbucklc 
f Licaised .Aircraft En- 
0 individuals "upon the 


dustr 


contribution to the aicciafl h 


fames H. Smith. Assistant Secretarv of the 
Navy for .Air, received the Distinguished 
Public Service .Au’ard for his outstanding 
leadership and contribution to naval avia* 
tioti during his term of office (19?V1' 


Gcoig< 


I. Sncai 


Class 


Changes 

Joseph 


Collins 


o Com, 


"S.3 


.Middlest 

AA'. C. Hamiiiond.-Adlcr, European 
trict manager (Geneva, Suitzccland), I 
Aviation, Inc., Bingliamton. N. Y. ,A 
rl D. Hilhiim, West Coast manager. 


Leighton R. Rickards, senior engine* 
Mechanical Engineering Dept., Unit 
States Testing Co„ Hoboken, N. f . 

Cajst- James N. AA'eit, chief of flight c 
crations, British Overseas .Airways Corp. 

John C. Jack, Ji„ assistant manager, sx; 
icesales dept.. Sontlincst .Aimiolivc C* 
Los'c Field, Dallas, Tex. 

Forbes Maim, program control maiiagi 
Chance A'oughl Aircraft. Inc., Dallas, T( 


Ml 


INDUSTRY OBSERVER 

P Rcll X-2 is about ready for more higli s[iccd runs at Edssacds AMJ after 
luodificatiou of its Ciirtiss-AVriglit rocket engine nozzles to ])Toducc more 
thrust. 'I wo new pilots arc being clrecked out to fly the X-2 in place of 
Lt. Col. Pete Eserest, who has made earlier higli speed runs. 

► Convair’s XB-58 supersonic bomber prototype lias been coni|)lctcd at 
I'ort Wottli and rolled into the experimental hangar for final touches befurc 
ta.xi tests, TTic taxi tests are scheduled to begin in early .August. XB-5S is 
powered by four podded General Electric J79 turbojets and features a delta- 
wing design. 

►Military needs fot VI lb' frequencies for long-range radar may be the 
primary reason behind the recent jirojiosal bi' the Federal Communica- 
tions Commission to move present VUF television stations into tlie UHI' 
band witlrin the next 10 years. Announced reason for the proposed move 
was to ease the problems of UHF stations now attempting to compete with 
\'ni' operators. 

► Watch for the So\ ict Union to increase the scope of its aircraft export 
program to barter jet fighters and transports for badlv needed raw ma- 
terials. U. S. S. R. already has supplied its satellites with both Ilyushin 
trans|)orts and jet combat airctaft. This tipe market makes a profitable 
dumping ground for obsolcseing Soviet equipment and enables the Russian 
air force to phase in new combat tvpcs as fast as technically possible. The 
Soviet government now has large supply of MiG-17 fighters for barter now 
that the MiG-19 Farmer has become the standard first-line fighter tvpc in 
flic Red air force. 

► Wright Air Development Center has launched a major program fot de- 
velopment of new avionic components capable of operating at temperatures 
of 500 degrees centigrade in the presence of nuclear radiation. Program 
should result in radically new component materials and techniques. Magni- 
tude of the task can be seen from the fact that the components’ industry 
required 10 years to raise top operating temperatures from 55 degrees centi- 
grade to the present 125-150 degree limit. 

► Or. Wills* E. Mcssersclimitt, designer of World War II Germany's Me 
109 and tfic jet-propelled Me 262. has designed a supersonic, delta-wing 
light fighter for the Hispano-Aviaciim S. A. The Spanish aircraft will be 
known as the flA-500. 

► First underground military electronics factory in the U. S. may be built 
by the Army Signal Corps. The ^ency is at present negotiating with 
several major firms, including General Electric and the Radio Corp. of 
Ain erica. 

► -A multi-billion dollar program to integrate and expand USAF’s commu- 
nications into an efficient, speedy "uorld-widc Bell system" will be launched 
by Rome .Air Development Center. The program’s scope and cost may 
outrank that of the SAGE -air defense system. 

► Howard Hughes put pressure on Convair to change the name of its new 
jet trans|X>rt from Skylark to the present Golden Arrow and to use gold- 
finish metal for the aircraft's exterior. Convair now uses the designation 
Model 880 fot the transport. 

►Turboprop version of the Spanisli transport, the CASA-207 Azor, will be 
built in Germany bv Hamburger F'lugzcugbau (Blohm and Voss) under a 
license contract with Construccioncs .Aeronauticas of Madrid. The trans- 
port. to be powered by two Napier Eland turboprop engines, will have a 
cruising speed of approximately 300 mph. 

►Aerojet-General Coq). lias received a $133,936 Ait Rcsearcli and Devclo(v 
ment Coniinand contract for research on ultra-energy fuels tor rocket pro- 
pellants. 
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As Higher and Higher Altitudes Are Attained 
STRATOPOWER HYDRAULIC PUMPS ARE THERE... 

AND-NOr JUST FOR THC RIDfl 


Design for tomorrow's oircroft.' That's the keynote of the engi- 
neering back of the new STRATOPOWER Hydraulic Pumps. 
Aircraft, Rockets, Guided Missiles or Satellites . . . the PUMP 
is vital to the successful performance of the project. Engineers 
responsible lor the design of hydraulic systems lor these ve- 
hicles provide a sure source of Fluid Power with— 


STRHTOPOUIER^ 



H Y a R a U L ! C P UMP 5 


^he 65F Series Fixed Displacement Pumps and the S5W Series 
Variable Delivery Pumps are designed to operate dependably 
l^mperatures in excess of 400‘F and at drive speeds of over 
P Tpm. These Pumps are light in weight and have excep- 
/ high horsepower/weight ratios. The new STHATO- 
.iR-^esign can easily be adapted to fit specialrequirements 
ire'ipace and weight in aircraft and missiles where every 
pound saved is truly more than worth its weight in gold. 


In the air and on the ground, STRATOPOWER Hydraulic 
Pumps assure reliable hydraulic Utility Systems and Boost 
Systems, and add to the high performance requirements oi 
AuxilioryPower Units, Radar ScannerscndSlabilizedPlatforms. 


WATERTOWN 
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W A S H I N G T O 

Congress Enters Tales Scrap 

Under mounting Congtcssioiud pressure, the appoint- 
ment of a non-militaq- scientific. Iioiird to evaluate the 
icLitivc merits of the Army’s Nike missile and the ,Air 
I'nrcc's Talos missile, both programmed for comparable 
continental defense missions, iippcars incsitablc. TTictc 
>vctc tltcse deselopni'cnts last sscck; 

• Conferees of both houses agreed to an allocation of 
S16 million for Tales launching facilities m the S2.1 
billion military public works authoriz.ition bill but stipu- 
lation was made that the nuincy may not be appropriated 
without the approval of the House and Senate .Anncd 
Scrsices Committees. The Senate committee prcs’ioush 
had cliniinatcd the S16 million "until the relative merits 
of botli (Nike and Talos) systems have been positively 
tested and the roles and missions (of US.\1’ and ,\rmv) 
clarified" (AW July 2, p, 30). 

• House Appropriations Coimnittec approsed appropria- 
tiniij for T’alos sites "to a\oid aiij' undue dclas’ in tlic 
.lir defense Imild up" but directed the Seerctary of De- 
fense to "take immediate steps to a|)point a committee 
of qiuilificd experh, selected from outside of the niilitars- 
departmerrts Or prisatc business enterprises wliith may 
be directly insoir’cd. to make an imp.irtial and objective 
esaluation as to the merits and potentialities of the T’alos 
and Nike missiles as dcfensisc v.'eapons." 

Defense Information Channels 

Department of Defense plans to set up a special 
panel for dcclassifit-atimi of soluminous records on 
\Vorld War 11 and subsequent military operations and 
to a|)point a s|x;cial assistant to expedite the dissemina- 
tion of scientific informatioii "in the defense interest." 
T'lrcsc facts were reported last week by Robert Tri|)p 
Ross. Assisbnit Secretars’ of Defense for Lcgislatisc and 
Public .^fFaits, in testimony before the House Special 
Subcommittee on Information. 

Ross said there arc over 100,000 classified files on 
World War II alone, and that, witli present personnel, 
a declassification res’icw lias “simply been mechanically 
impossible." 

Committee members, however, were skeptical met 
tu o points made by Ross-tliat tire Office of Infomiatimi 
of the Secretary of Defense is the ".sole agenev" for 
lliC dissemination of defense information and that in- 
formation to be released should he “eonstructivc." 

Under questioning by Rep. D.inte Tasccll (D.-ITa.). 
Rnss conceded that if the military sersices do not choose 
to submit hiforraation, the Office of Information lias no 
procedure for knowing about it unless a specific inquirv 
is made from an outside source. 

"TTic channel for information release iics'cr gets anv 
higher than the sers’ices— you don’t sec it if they don't 
want it released," Fasccll commented. 

Legislaf-ion Outlook 

Congress is taking quick action oir numerous aviation 
measures as adjournmcnl nears. ,\mong tire bills: 

• RenegotiatioD. The House Ways and Means Com- 
mittee has approved extension of the act authorizing 
])rofits revieu’S of fosernmeut Inisincss by tire independ- 
ent Renegotiation Board from Dec. 31, 1956, to Dec. 
51. 1938. Final enactment appears certain, llic coni- 
mittce recommended that firms ivilli gosenimciit busi- 


N ROUNDUP 

ness amounting to 5300,000 or less annually he ex- 
empted. The present niiniuium is 5230,000, 

• Airmail postage. ITie House has voted, 217 to 165, 
to increase the airmail postage nite from six to .seven 
cents an ounce, but there is little likcUUood the Senate 
will act on the mt-asurc. 

• Aircraft Sabotage. Cciigrcss lias completed action on 
legislation authorizing the death penalh for willful sabo- 
t.ige of commercial, cliartcr or company aircraft. 

• Indeijendent CAA. Sen. Mike Monroiiey (O.-Okla.l, 
diairniaii of the Asiation Subconmiittec. is ojitimistic 
that tlic full Senate Coimncrcc Committee will aiJ|)ro\f 
legislation re-establishing tlic Civil Aeronautics .Adminis- 
tration as an independent agency, 'flic vote in com- 
mittee. liouescr, is expected to be close, and the legisla- 
tion is not c.vpeetcd to go much further during the 
rush wiiid-up days of tlic session. 

• .Alaska Airlines. Botli tlie House and Senate liaic ap- 
proved legislation directing the Civil Aernnauties Board 
to grant permanent certificates to intra-Ilawauan and 
iiitra-.AIasli airlines. Tlic House, liowevcr. has balked 
at legislation directing pernianeiit ccrtific-atc.s for U.S.- 
Alaska sctsicc (Xorthwest .Airlines’ Miniit-a|)olis-.Alaska 
segment and tlic Seattle-.Alaska opcr.itions of Pacific 
Northcni .Airlines and .-Alaska Airlines). Tlic Senate 
pssed this measure, but. in licw of the House position, 
it Ills little cliancc of enactment. 

• International Negotiation. The Senate Commerce 
Committee has approved legislation requiring iiidnstri' 
[xirticipation in the negotiation of bilatenil international 
airline agreements cliniiiiating the authoriti’ of the Presi- 
dent in U.S.-territorial route cases and limiting it in 
international route cases to matters affecting the national 
defense and foreign policy. ’I’hc prospect is for a 
presidential icto eien if tlic measure should be cleared 
by tlie Congress- 

• Ministers’ travel. Tlic Senate has passed legislation 
autliori/iiig all air carriers to oflct free or reduced trans- 
portation to ministers on a "space available” basis. A 
House-passed bill would authorize only non-subsidized 
carriers to make the offer. 

• Airline le-cqiiipmcnL T’hc Senate, by a vote of 53 
to 22. authorized legislation permitting subsidized air 
carriers to set aside earnings from tlie sale of equipment 
for the purchase of new equipment ii ithoiit bal ing them 
considered as profits, which would reduce subsidv aliow- 
unecs. Sen. John Williams (R,-DcU led a strong, but 
unsuccessful, fight against the measure (AW June 23, p. 
25). With the siipnort of politically influential lotal- 
seriice airlines, wliicli openitc into virtually every con- 
gressional district, the measure has a good chance of 
House piiss:igc. 

Steel Strike and Defense 

Defense Department i.s not immediately concerned 
about the pnssibiliti' of the steel strike interfering witli 
aircraft industry operations. The Commerce Depurt- 
iiiciit has ordered wareliouses to rcsene certain items, 
for defense industries. So far, the .Air Materiel Com- 
mand lias not liccn able to complete a survei- of its 
contractors, luit the USAF is confident fhev can con- 
tinue for sonic time despite tlic walkout. Defense is 
must worried about tlie cupply of constriictioii-type steel. 
Tlicic items are produced liy the mills now out of opera- 
tion and have relatively short lead times. 

—Washington staff 
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Mass Airways Traffic Jam Snarls East 


One of ihe worst tie-ups in airways history clogs New 
York traffic for 14 hours, Washington for 12. 


By L, L, Doly 

Washington— One of tlic worst traf- 
fic jams in airways history was rcjjorted 
last week by the Air '('ransport -Associa- 
tion. The June 21 tic-iip. which began 
.it a single airport and then spread to 
cscry major airway in the Eastern 
U.S.. clogged New York traffic for H 
hours, Washington traffic for 12. Ef- 
fects of the tie-up were still being felt 
tlucc dais later. 

22te bottleneck was touched off in 
Washington b\' obsolescent control fa- 
cilities and btouglit aircraft nioicinent 
to a I'ittuiil standstill, although weather 
conditions were above limits, and ait 
traffic volume was not exccssiic. Some 
of its far-reaching effects: 

• An estimated 30,000 passengers in 
the East and Midwest were forced to 
cancel traicl irlaiis. 

• One airline needed three davs to re- 
group its flight equipment and resume 
normal scheduling. 

• A delay of ei’ety flight on its entire 
sistcin was reported by another triink- 

•"hi New York, 4.754 American Air- 
lines’ passengers svete delayed. 
LoGuardia Hardest Hit 

LaGuatdia I’'icld (Nc«' York) bote 
the brunt of the flight delays and can- 
tellutioiis. but no major airport cast of 
the Mississippi escaped the chain- 
reaction of disrupted flight operations. 

TTic big traffic jam began in tire 
W'asliington sector with restrictions is- 
sued at 2:15 A.M. by W'ashington Ait 
Route Traffic Control (.ARTC). 

■^I'lic W'asliington order specified that, 
after 6:00 A.Ni.. lauding clearances at 
llie Washington National .Airport woukl 
be granted to but fiic aircraft from the 
New York area each hour. .At 8:30 
A.M.. the quota was raised to six. 

Bv 9 A.M.. departures south and 
southwest out of the New York area 
were running 40 to 50 mimitcs late. 
The 11 o’clock quota of six landings an 
hour had been filled by 9:35 A.M. 

From that time on, the situation de- 
\ doped into wlrat -American .Airlines 
Vice President T. L. Boyd tcmis “the 
greatest fiasco I have ever heard about." 

Between 7 A.M. and 5:30 P.M. 
.American reported 49 flights delayed 
by a total of almost 70 hours. One 
flight was delayed three hours and 25 
minutes. Twentv-one flights were de- 
layed more than two hours. 

American Airlines canceled 70 trips 
because of the New York-W'ashington 


traffic tie-up. Tlic airline also reported 
that 2,794 of its passengers were de- 
layed in deiwrture. and that 1,960 pas- 
saigcrs «ere left stranderl because of 
the canceled flights. 

One spokesman for the airline said: 
“Traffic jams did not result from air- 
wars or airports being saturated. Re- 
strictions were issued liefore traffic ex- 
isted, and the jam then dcieloped on 
the ground while air-space M'as far from 
oscr-ctowded." 

VFR Weather 

Weather at Washington was offi- 
cially established as \'('R (X'isual I'light 
Rules). .At 9:30 A. M., the ceiling was 
reported at 1,800 feet nitli broken 
clouds. Visibility was 10 miles. 

Mic weather deteriorated sliglith at 
II A. M. to 900 feet and six triiles 
witli rain, the svcatlier's lowest ebb 
during the das. .Although tire sveather 
had improved by 2:50 P.M., low scuds 
trapped some aircraft into flsing Ih'R 
(Instrument Flight Rules). 

The traffic |)robleni in W'asliington 
ssas conipoundcd bs several factors, all 
of wliicli point up the fact that the 
federal airways system has slipped into 
obsolescence. 1’hrcc airports in the 
W'asliington arca-National. the US.AF's 
Bolling and Navy’s .Anaeostia— arc in 
such close proximity they ate consid- 
ered as one airport for tr.iffic control 
purposes- 

.-Approaches from tire nortlr arc with- 
nut ILS- I'lirtliermore. aircraft landing 
from the north at Bolling or .Anaeostia, 


Burke Funds Requested 


liniton-Pres 


tsked Congress list week to vote S34.7 
iiillion to begin construction of a coni- 

rn alternate for Washington National 


The 


d the 1 


ipita). 


aic|iott. 


ended 


in 19-19, has been consistently oiqiascd 
the Maryland rxingtcssionai delegation. 
The delegation hopes to have Baltimore’s 
International Airport designated as the 
AA'asliington alternate. Binkc, Itowevci, 
has the endorsement of the Senate Com- 

Thc President’s request would provide 
funds for the acquisition of land and 
construction of tuo noith-sonth rnn- 
wavs. one 8.000 feet long, the other 
8,500 feet; a 7.00(l-ft. east-west runway, 
a largo terminal building and an access 
liiginviy to tho airport. 


both cif which are less than a mile from 
National, are forced to follow an ap- 
proach slot that takes them dirceth 
across National Airport. Thus, traffic for 
all three airports must be relayed into 
the airport as tliougli there was only a 
single runway to liandle all flights. 'I'his 
is known locally as the "Georgetown 
.ipproach." 

rlicrc is no such criss-cross approacli 
pattern to delay incoming flights from 
the south. Hie ILS unit at National 
Airport permits ILS landings at close 
intervals from the south, since aircr.ift 
using Bolling and .Anaeostia can bleed 
off ILS system in approaches. 

On June 21. winds between 7 .A.M. 
.md 4:30 P.M. were south to southwest 
lunging in vctocitv from three to 12 
miles per liour. As a result. National 
■Airport traffic was backlogged by Boll- 
ing and Anaeostia aircraft using the 
’'Georgetown approach.” .At one point. 
Washington Air Route Traffic Con- 
trol was accepting landings at 30 min- 
utes separation between aircraft on all 
rumvavs at all airports. IFR approaches 
were made through the use of the 
terminal visual omni-range. 

Milton .Arnold. .ATA vice president, 
reccntlv testified before a congressional 
snhcnmmittcc that nn two airports 
slirnild be located within twenty miles 
of one another if efficient operations 
ucrc to be expected- -Arnold also a.skcd 
for dual runways, dual ILS systems and 
higb-intensitv approach lights. 
Passenger Jams 

.As traffic awaiting clGirance into 
Washington log-jammed, tlic airlines 
made every attempt to keep their pas- 
sengers posted. .At times this was im- 
possible. Capital .Airlines, whose ex- 
perience «".is Kpical. reported that "we 
were unable to get sufficient informa- 
tion to keep the company informed.” 

A Capital spokesman, who called 
June 21 “the worst (day) in our his- 
torv,” added: 

*It ssas the onlv time that escry 
single flight on out entire system was 
affected-’’ 

’Tlic fiitilitv of keeping passengers 
up-to-date on plans is exemplified by 
Capital's experience with flight 145 
scheduled to leave luiGuardia at 11:00 
A. M. for Pittsburgh and Chicago. Tlic 
airline was advised at 10:30 .A. M. that 
the flight would he delaved because of 
airways traffic. At 11:30 A. M.. word 
was received that the dclas would con- 
tinue for another hour and 45 minutes. 
By noon, the dclav liad been set at 2:30 
hours. It was reduced to 2:20 liouts 
at 1:00 P.M. 

Capital imposed inconveniences on 
a large number of passengers; the .aii- 
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line load factor for the dav was 657F. 

I rans AA’otld Airlines' dekiyed 27 
flights out of LaCnatdia for an average 
of almost one hour tor each trip. 

Harold Hess, man.igcr of TW.A's 
flight planning and dispatch for the 
com|wny, said: 

"June 2! is the latest ease where 
.AR'I’C flow control operates in fits and 
starts with no accurate inforniatiou 
available to the airlines so that they 
can plan anytliing like intelligent op- 

’I he troubles on June 21 had begun 
to mount at a rapid pace bv noon. 
Washington AR'l'C asked that all air- 
craft enroute to W'ashington be separ- 
ated by 30 minutes "regardless of alti- 
tude." Delays of inbound flights at 
LaCuardia bounded to 60 minutes. 

Jet Blocks Traffic 

.\p|)roach traffic at LaCuardia was 
stopped at 12:27 P.M. after one air- 
cr.ift teported conimunicatioiis diffi- 
cults. It ssas resumed shorth there- 
after, but all traffic was called to a 40 
niiriutc halt in Washington at 1:30 
r..\I. by a jet trainer requesting an 
early clearance. 

The jet was equipped only ssith 
VHF (VOR) and inetropoIitJii airports 
at Washington are not fully impic- 
inentcd with this equipmciif. "I his fact, 
tied-in with a loss fuel supph". neces- 
sitated special handling of the jet. 

Ness' York .Air Route Traffic Control 
announced .it 2 P.M. that radar de- 
parture scrs'ice ss-as no longer available; 
radar scopes svcrc sliosving too much 
precipitation to be effective in traffic 
control- .At this point, flights into Idle- 
wild were being delayed by 50 to 70 
minutes. , 

.Approximately 95% of all Eastern 
Airline flights scheduled betweeu S 
A.M. and midnight encountered dekis.s. 
I''. .A, Stone. Eastern’s director of flight 
operations, later urged that steps he 
taken "’to correct accumulated del.iss 
which arc placed on us by arbitrarily 
elosiug out or limiting flights into the 
Nexv York-Washington area because of 
hordetlinc weather." 

Washington weather at 2:27 I’.M. 
svas 1.700 feet and seven miles. .At 4:27 
P..M., it svas reported at 4.000 fcx:t and 
seven miles with the wind shifting to 
west-southwest. Rerouting of traffic 
from the Georgetown approach to ILS 
svas considered, but the wind vclocils 
of six miles an hour svas felt to be too 
strong to permit the switch. 

At 4:13 P.M., W'ashington ARI C 
was again restricting New York flights 
to five per hour (earlier, it had been in- 
creased to .six), Howcs'cr, landings at 
the Nevs- York airports were being sped 
up. Delays at LaCuardia. Newark and 
Idlesvild were reduced to as little as 15 

It svas some 30 minutes later tliat 


W'ashington ARTC canceled all out- 
liound restrictions and, five minutes 
after that, all W'asliington restrictions 
were lifted. New York AR'l'C restric- 
tions svcrc not remosed until S:51 P.M. 

Resumption of normal operations 
did not spell the end of delayed flights. 
I'nrn-arouiid equipment at airports in 
Ness' Orle.ms. Minneapolis-St. Paul. 
Memphis, Jacksonville, to mention a 
few, began tefuru trips to New York 
and W'ashington two and three hours 
late. Passengers fortunate enough to 
Isold rcscrsatioiis on uncancelcd flights 
svcrc seldom asvarc of the time thes 
ss ouid be delayed. 

June 21 svas not an abnormal das-. 
Traffic was not uuduls hcas-y. Tlie 
W'ashington area handled S06 airplane 
mosemoiits on this das, of which 655 
were treated as iustnnncnt traffic. Ou 
the two prcs'ious dass. 924 and 953 
iiios'cments were handled re.spcctivcly. 

Commercial aircraft flights into 
Washington mi June 21 totaled 5S2- 
Military airplanes numbered 155, and 
civil airplanes amounted to 155. Ou 
tire pres'ious das, the totals svcrc 704 
coimncrcial, 112 niilitan and 98 cisil. 
Bottleneck on Ground 

llic bottlenecks occurred On the 
ground. .Airsvay.s were never os'cr- 
crowded and scpatafioii far exceeded 
that required for safctv margins. 

•ATA’s Ntilton .Arnold pointed out 
that “here in the U. S. in order to 
guarantee the safets' sse requite, an air- 
craft which is tens of feet in breadth 
and length when on the ground must 
often base an airspace ten miles wide 
and fiftv or more in length assi^ed 


W'asliington-’l'lic Cisil Aeronautics 
.Administration last ss'cck issued its first 
quarterlv report of studies it is con- 
ducting on the "100 problems of the 
jet age." 

The progress report, an informal and 
brief summary of findings bs the C.A.A 
Jet Planning Group, implied that no 
radical changes in present operathrg 
methods would be requited for the in- 
troduction of jet transports. Some of 
the highlights of the report; 

• .An increase in runwas width from 
150 feet to 200 feet svas proposed. The 
need for increasing rimwas lengths will 
be determined ss'hcu more is known of 
jet transport perfornuincc. .Arresting 
barriers at riuisvay end svere adsoeated. 

• Jet IranspOrf.s can be handled through 
normal traffic pattenis. it is not ex- 
pected that such aircraft ss ill he forced 
to hold at high altitudes. 

• Jet transports will not require priority 


to it in flight, lliis cxccssisc space 
allocation is an outgrowth of conmiuni- 
cation and coordination lags, plus lack 
of accurate, up-to-date aircraft position 
data at the controller’s operating loca- 

Iirterrujitions of traffic floss- because 
of emergencies arc not coimnnu but 
must be considered inesitablc in ans 
airsvays sistcm. Neither the disabled 
aircraft at LaCuardia nor the jet trainer 
asking prompt clearance at W'asliington 
was so lunisual as to be tlie primary 
cause of the os'cr-all traffic jam. 

Why the Jam 

Lack of a dual ILS in the W'ashing- 
ton area rsas a major contributing fac- 
tor to the poor sliosving on June 21. 
Traffic s olunie can be expected to drop 
bs' 30% at aiiv time the Georgetusvn 
approach is used. 

.A rcprcscutatis'c of .A'i’.A's .Air Xasi- 
g.ition i raffie Control Section .said his 
group is not willing to point an accus- 
ing nnget at ans- one .ARTC unit for 
the June 21 fiasco- Rather, he Siiid, the 
entire federal airsvays system must be 
condenmed. He added, "If .any cause 
beyond that is to be used, lack of co- 
ordination between the New York 
•ARTC and AV'ashington .ARTC is as 

This statement echoed a point raised 
reccntls bs W'illiani B. Harding, who 
lieadcd tlic Asnafion I'acilitics Studs 
Group set up by President Eisenhower. 
Hatdiiig .sail!; "’I'hc solunie of as'iatioii 
actis ities lias grown to such a size th.it 
the use of airspace, and tlie facilities 
reciuircd for its use. base to be cen- 
trally planned anil directed." 


in takeoff or landing. It svas proposed, 
liowes cr, that anv airplane roads for im- 
mediate takeoff be allossed to bspass 
aircraft running up. 

The report emphasized that many of 
tlic problems being considered bs tlie 
group arc not peculiar to jet transports, 
flxccptions broiiglit out ssere of a minor 
nature. For example, the aerodynamic 
drag of tlic priitniding type of autenna 
was analv/ed. 

F’lush-uiounted antennas svcrc sug- 
gested as an alternative to the standard 
design. The report also mentioned a 
Sssteni wliereby a section of the wing 
or rudder is eicctricalls isolated as an 
area— for \'OR iuiteiinas. Aircr.ift 
equipped with airborne radar could 
carry the \'OR and glide slope antenna 
in the radar nose above the radar an- 

Fuel standardization was considered 
undesirable. Tlie group said there ivas 


CAA Issues First Study Report 
On ‘100 Problems’ of Jet Age 


AVIATION 


<. July 16. 1956 


110 need for restricting fuel hpes sinec 
engines cun be quulitied for more than 

The CAA will require that all jet 
transports demonstrute rapid deseent 
cipabilitics in the ci’cnt of sudden cabin 
deprcisutization. Type certification will 
be withheld unless high-altitude air- 
craft ate equipped to meet any emer- 
gencies resulting from explosive decom- 
pression. 

Because of higher Bight levels re- 
quired by jet transports, high-altitude 
VORs are now under consideration. 
Hie CA.A plan calls for VOR trans- 
mitting distances of 200 nautical miles 
at altitudes between 20,000 and 75,000 
feet. Amiruximately 50% of VORs in 
the U. S. now provide coserago up to 
40,000 feet; their range at this altitude 
is approximately 115 miles. 

To case congestion in the communi- 
cations band, the CA.^ has taken an 
initial step from the present 200 kc 
to 100 kc channel spacing. As soon as 
practical, this moi’c will be followed 
bi‘ 50 kc channeling of the band. 

The report said traffic at high alti- 
tiidet will operate in controlled air- 
ways. A high-altitude route structure is 
being worked out in conjunction with 
the militars' and airline industrs'. and 
the report anticipates further adsances 
in this field when control of all air- 
spiicc abme 29,000 feet is undertaken 
during 1957. 

Damage to runwav and taxi-strip sur- 
faces from jet heat blasts is not consid- 
ered a probicaii because of the outward, 
rather than downward direction of the 
thrust. Also, since no engine run-up 
is required as jets swing onto runways, 
heat dissipation is rapid. 

Jet fuel spilled on Portland cement 
concrete pasements. howeser, has a dis- 


Mai- 7, p- 32) alrcads ate conducting 
liigli-altitudc data flights from the 
Atomic I'hicrgy Commission's Water- 
town Strip. Ncs'.. and a US.M’ base in 
Lakenheath, England. 

The suhsonie aircraft, believed to be 
of thin, straight-wing design, are par ing 
tlic way for future jet airline oi>crations 
hr- testing the effects of gust loads at 
50,000 ft. and abor-c. 

Specific research goals include more- 
precise information about clear air 
turlmlcnce. convective clouds, rrind 
shear and the jet stream. 

In addition, the aircraft arc collecting 
information concerning cosmic rays and 
the concentration of certain elements 
that appear in the atmosphere, includ- 
ing ozone and rratcr vapor, at the re- 
quest of the Ait l-'orcc and under the 
direct supervision of the National Ad- 


solring action. On asphaltic concrete 
jsavements, the fuel produces a soften- 
ing effect which may result in rutting 
under rvliccl loads. 

Paints now- used for runrvay markings 
do not stand up against heat or fuel 
spillage. A plastic paint is under dcr el- 
opnient to withstand the action of jet 
engines but it has not been able to hold 
color after repeated applications of 
heat. The C.AA will study the merits 
of a hot extruded plastic marking. 

For iionnal operations, the group 
docs not anticipate a need for blast 
fences. It said, norverer that the fences 
rr-Duld be r-aluabie at maintenance and 
seiv-icc areas and as a protection to 
buildings and' populated sections. 

A substantial increase in fuel storage 
capacity was forecast by tlic group. It 
recommended that tlie storage jiroblem 
be studied jointly Ijy the ,\ir Transport 
Association and the .American Petro- 
leum Institute. The group w-ants ATA 
to detennine capacity needs and the 
■API to assist in the dcsclopmcnt of 
S'Stems and equipment. 

In a survey of safety-, the group 
learned dial interest in rear-facing seat- 
ing configuration is waning, piirticularly 
among foreign operators. 

Jettisoning of fuel also w-as con.sid- 
er^. Because of the low \-olatility 
and the large quantity- of fuel that may- 
be dumped to reduce weight for an 
emergency landing immediately after 
takeoff, it was urged that minimum al- 
titudes be established for such proce- 

I1ie group also advised non-passenger 
scnice tests on all new aircraft before 
introduction into regular air carrier 
5cr\-icc. Scheduled cargo operations 
w-crc suggested as a sen-ice testing 
means. 


vison- Committee for Aeronautics. 

In all proliability, tlic Watertown 
Stri|) aircraft is also probing atomic fall- 
out and its effects. 

Dr. Hugh L. Dryden, N.AC.A direc- 
tor, said last week that the research air- 
craft already have proved their value in 
the -'rclatisely few- flights” they have 
made thus far. There are believed to 
be a total of three U-2s now- in opera- 
tion, and the program e\-entually- will 
he extended to cover other US-AF mer- 
scas bases. 

The aircraft is recording turbulence 
data on especially-developed instru- 
ments furnished bs' NACA and the 
AV right Air Development Center. Tlicy 
inclndc: 

• VGH recorder developed by NACA 
with two pressure sensitiv e elements for 
ccintinuoHslv measuring indicated air- 
speed and pressure altitude, a galva- 
nometer element for measuring tlic out- 


Satellite of Maguesium 

Brooks & Perkins. Inc., received a 
U. S. Navy contract last »-ccl to mami- 
f-actucc the satellites foe Project \’oii- 
guard. 'I'hc Detroit company will fabri- 
cate the earth satellites from inagnesiuiu. 
Ihirty-five satellites of two sizes-vix and 
n-iuch diainctcTS— ate to be manufac- 
tured for launching during the 1958 
International Ccophvsical Year (AW Julv 
2. p. 23). 


put of a remote acceleration transmitter 
and a timing incehanism. Each element 
rotates a mirror that, in turn, moves a 
reflected lamp image across the record- 
ing medium, a 200-ft. roll of 70 mm. 
photographic paper. 

• Ssmsilivc airs[>ecd recorder similar to 
the VGH but capable of obtaining a 
high sensitiv-ity factor for airspeed 
through the use of multiple mirrors. 

• NACA VG recorder that scribes an 
envelope of acceleration against iiirs|iced 
on a smoked glass plate. 

• Turn meter designed by the NAC.A 
that records optically- on a 50-ft. roll of 
photographic film and records the air- 
craft’s rate of pitcli- 

• Tiubulcnee recorder dev-elopcd by 
tlic W'right Air Development Center- 
Known as Flight Recorder Model BB. 
the instrument records indicated air- 
speed, pressure altitude and normal ac- 
celeration on are-sensitized paper. 

Improved equipment scncduled to 
he added to the U-2 once dcv-clopmcnt 
work is completed include an infra-red 
livgrnmctci for accurate racasurcnicnt 
of de-w poiiit. an improved vortex tenn- 
perature probe, a vortex psychrometer 
for measuring true free air temperature 
and relative humidity-, insttuincnls for 
measuring visibility- and turbulence 
measuring and recording equipment. 

Tme free air temiicr.iturc will be 
incasurcd by the U-2 tlirough the use of 
a vortax thermometer sv-stem (ML-47(1 
.AMQ-S) developed hy'tlie Naval Re- 
search Laboratory. 'I’hc system is cap- 
able of measuring free air temperature 
w ith an accuracy- of * deg. C. 

Indicated free air temperature and 
indicated relative humidity will he 
mciisiired with a teinpcraturc-huinidity- 
mea.siiting set developed by the Evans 
Signal Lahoratorv, Bclmar, N. J. Tlic 
svstc-m has a recovery- factor of ap- 
proximatclv .87, a precision tliermistor 
for measuring temperature and a carlion 
strip for measuring humidity. 

Pressure altitude will he measured 
bv- a jirceision pressure transducer. 

Both tlic tcinpcraturc-huinidity meas- 
uring svstem and the v-ortex thcrinoinc- 
tcr hav e hcon modified to connect their 
electrical output into a KS-4 .Aerograph 
sy-stem for automatic recording. 


Lockheed U-2 Makes Data Flights 

M'ashington— l.OL klieed's recently -an- 
nounced U-2 flviiig test beds (A\V 
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Missile-Bearing Helicopters Proposed 


By Claude Vl ilze 

AA'asliington-nucIopmeiit of mis- 
sile-bearing helicopters is being proposed 
for the U. S. Army as part of its pro- 
gram of increasing mobility witli "air- 
jdiibious” artillery, 

•At least one manufacturer— Dojnan 
Helicopters, of nanbuty. Conn.— has 
demonstrated a stripped-down combat 
version of a helicopter for use as an 
aerial firing platform for rockets, ba- 
zookas and machine guns. ,A regular ver- 
sion of the aircraft, the Donian YH-31, 
was first delivered to the Anns for 
service tc-sts about tvv-o months ago 
(AAV May 14. p. 31). 

Stiidic.s conducted at the .Artillery- and 
Guided Missile School at Ft. Sill, (i)kla.. 
Iiav-c centered around the Sikor.sky H-19 
and H-’4 configurations as «-cll as the 
taiicicm Bell HSL. 

Recoillcss rifle and eight-inch guided 
artillery- missile armament h.is been 
proposed for the smaller aircraft. De- 
signs have been made for installation 
of launchers to house the 20-ineli 
guided artillery- missile and the Honest 
John on the tandem helicopter. 

Basic concepts of the designs arc de- 
scribed in the Armv- Av-iation Digest bv- 
Col. Charles A\'. Ajatheny. Jr., assistant 
director of the Dcp;irtment of Tactics 
and Combined Arms at the Ft, Sill 
school. Col. Mathenv savs in part: 

“It is miniistakably evident that our 
Army- will soon have airpliibious tactical 
units, with aerial vehicles rcpl-aciiig 
ground vehicles. Tin's will enable troo]) 
units to operate on the ground but move 
through tile air, These airphibious units 
will range in size from infantrv and ar- 
tillery- battalions to whole divisions, and 
they will move through the air in their 
own helicopters." 

Col. Matheny's experimental "air- 
phihiotiF artillery- regiment” would be 
equipped at the outset with the I05nim. 
howitzer modified to reduce its length 
and bring the total vv-e-apon weight dow ii 
to 3,000 lb. A lifting eye would be pro- 
vided to facilitate hauling the howitzer 
with a helicopter sling. 

71ic colonel's table of organization 
calls for the regiment to Inivc 61 officers. 
298 w-arrjiit officers. 827 enlisted men 
and 188 helicoptcr.s. The helicopters 
w ould be divided into 43 reconnaissance 
aircraft. 42 utility helicoptcr.s. 44 onc- 
and-a-lialf-ton helicopters and 59 three- 
ton hclico|Jters. Tlic regiment would 
have a headquarters unit and three ar- 
tillcrv firing units. 

In an estimate of probable costs. Col. 
Matlicny- discounts lieavilv the ide.i of 
depending upon Air Force fixed-wing 
plane.s to move an artillen- regiment 
with its IS 105 mm, liowitzcrs. In this 
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operation, only 6-1^ men wouW be re- 
quired in the artillery unit, but the Air 
Torce uoulcl nccel an estimated dQ Fair- 
child C-l 25 assault transports and 46 
Douglas C-124 transports to move it. 
Cost, he says, would be more than 5166 

For an airphibious artillery regiment, 
however, the total of 188 helicopters 
'vould require an investment of oniv 
558.6 inilhon thnogh the personnel 
strength is raised to 1,1,84, including 
the helicopter creu s. 

Cost Equaliier 

Col. Matheny points out that the 
helicopter does not need roads nr air- 
ports. which add to indirect operating 
costs, lie adds: 

helicopter costs more than a 
truck . . . but. when all the cost factors 
conccnied with land eomlrat operations 
arc considered, helicopter transport may 
be fonnd more ccoiuimieal than either 
vehicle or airplane tr.nis|3ort.'' 

.Advantage of the .iirphihicius artil- 
lers. of course, would he in the speed 
and Bc'xibilifv with which it operates. 
Col. Mathenv lists these capabilities; 

• Airphibious artillery can occupv po- 
sitions inaccessible to units bound to 
ground transport and areas surrounded 
by the cnemv. 

• It can eliminate \ chicle tracks that 
could betray the location of artillery- 

tions or electronic equipment with 
inmiinum damage. 

• It can move swiftly, with smaller 
danger of detection hv the cnemv, eut- 
ling to a mininiuin the time exposed 
to cnemv fire. 

• It can operate in mountain, arctic 
and jungle territories. 


Col. Mathens also argues that the 
helicopters used hv an airphibious ar- 
tillery firing unit tias other ntilitv for 
the .Army . The aircraft can. of course, 
serve as a light transportation helieoptet 
company and still retain its capability 
for normal firing operations. 

On tlic subject of ecoiioinv, one that 
the .Arms has emphasized in its effort 
to improve the helicopter outlook, the 
I't. Sill school expert holds that main- 
tenance costs arc being lowered and will 
contimic to go down. Cargo capacities, 
be predicts, may increase until thev ex- 
ceed that of the truck. 

'■Conditions of air Mipctiotih," he 
continues, "do not affect helicopter 
transport any more than they affect 
truck transport, and experience proh- 
ahh will sho" that helicopters ate 
much less affected than trucks." 

On the subject of helicopters a.s 
schiclc'.s for artillcrv missile launchers. 
Col. Mathenv saws; 

Helicopter Missile Launcher 
"It is certainly feasible to develop an 
.irtillcrs helicopter self-propelled missile 
launcher for the Honest |ohn and other 
new types of missiles. , . ." 

He suggests that some of these units 
should be redesigned to make them 
light cnongli for helicopter traiiS|3ort, 

In the Donniii effort, panels, doors, 
windows and superstructure were re- 
ninvcd from the YlI-51 lielicoptcr to 
make tlic combat version. It took two 
men four hours to do this job. removing 
550 lb. in weight from the aitcrafr. 

Dnman sass the stripjjcd helicopter 
makes a stable firing platform with a 
minimum silhouette. 

In one version, it is armed ssith six 
50-calibcr machine guns, six rockets. 


Argentina Looking 
For Modern Aircraft 

Buenos .Aires— .Argentina, since the 
overthrow of Peron, appears to be wak- 
ing u^ to the need for more modern 

During 1946-48 this nation spent 
S50 million on plane imports, SI 1.5 
million of which went for transport 
planes for the Flota .Acrea Mcrcantc, 
now part of the .Aerolineas Argentinas, 
But today the countn’s living stock, 
both militars and civil, is rapidly ap- 
proaching ob.solescencc. Wliole fields 
of civil flying, such as those of agricul- 
ture, and air taxis and aiiibulances. arc 
tomplefely undeveloped. 

.All this, air officials here feel, makes 
this country a market worth taking into 
account. Kiigland, tlicv sav. has once 
again understood this fact and made im- 
mediate offers with good facilities for 
payment over a long term. .Among offers 
already received by the .Air Xlinistrv 
arc those for the Gloster Meteor Mk-7 
and S, Dll A'qmpirc trainer, and Chip- 
munk Mk-20, Fnglish Electric Can- 
berra B-8. Pereival s Prince and Pem- 

Canadians have conic forw-.ird vvitli 
the prototype Sabre Mk-5 equipped 
with Orciida turbines, ^'ranee i.s inter- 
ested in selling the Dassault Mvstcrc. 
as well as the houga Magister I TOR 
training pliiiic. the Moranc-Saulnicr 
T60 Paris, the Noratias 2501 cargo 
plane and tiio light, low-priced Djiiiii 
jet helicopter. 'Hie Italians have offered 
their I'iat G. 80-5B, and the Swedes 
their Saab 52, equipped with Rolls- 
Royce turbines. 

Russiaii.s and .Americans, however, 
have made offers whose jirices differ 
from those current in the world market, 
Riissi;i has offered planes for civil avia- 

say . What types were offered is nut 
st;itcd. The .Americans on tlie other 
liana are said to have' offered, among 
others, the Beedicoift 5TB, the Tciiieo 
r-55, and T-28C and Republic’s Tliiin- 
(Icrstre.ik l'-S4I''. all at "extremely higli 
prices." 

If tliis price difference between the 
I'.S. product and its competitors con- 
tinues. it is very probable that .Argen- 
tina, like almost all the rest of the con- 
liiient. will contiinic operating with 
the C-47 and the C-54. In am future 
.Argentine militarv nr commercial air- 
craft hiiving, strategic concepts also will 
he taken into consideration. 

Negotiations are cinder way, how- 
ever, to rc-estahlisli the U. S. .Air Mis- 

asked the United States for officers to 
act as teachers at the General Staff 
School, and it liopcs shortly to send 
.Argentine officers to the U.S. for ad- 
vanced training courses. 
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Twining Says 

Washington— Gen. Nathan h’. Twin- 
ing, USAF chief of staff, declared last 
week that Russia is "progrcs,sively nar- 
rowing'' this country's technological 
lead and may surprise the AVe.st with 

In a report before the Senate .Armed 
Services Committee on bis recent trip 
to the Soviet Union for the fuiic 24 
air show, Gen. I'wining said he had 
seen evidence of rapid Red aeronautical 
advance in these fields: 

• Tliorough tcclmital training of large 
numbers of selected personnel 

• AVidening variety of aircraft under 
development, including air-to-air refuel- 
ing capability and advanced comb.it 
types of Russian design. 

• Improvement of western jet engine 
designs and development of more 
powerful Russian engines. 

• Ra|)id progress in research and de- 
velopment. 

Following his report on Capitol Hill, 
the general was questioned hv the 
committee in closed session. According 
to one senator, he announced his ap- 
proval of the previous week’s action hv 
Congress in approving an additional 
590(1 niiliioii for US-W’s Fiscal 1957 
budget (AW July 9, p. 291, 'Hie move 
was opposed by tlie Eisenhower .Ad- 
ministration in general and Defense 
Seerctan’ Charles E. Wilson in par- 
ticular. 

Gen, Twining emphasized that con- 
tinued heavy nive.stment in research 
and development is essential if the 
US.AF is to maintain its leadership in 
qiiality- 

Soviet Capability 

On the basis of what he and his partv 
of .Air h’orcc officers saw at the Tushiiio 
and Kubinka displav (AAA' fulv 2. p. 
26), Gen. Twining gave the Senate 
these comments on Russia’s aeronauti- 
cal capabilitv: 

• High level of Soviet scientific and 
engineering talent is reflected in the 
wide variety of modem aircraft now 
being pioneered. 

• Des]iitc "undeniable strides . . . thev 
have not outdistanced us. Nothing 
is superior to tlic best U. S. aircraft in 
c(iiii|)arable categories. In some areas, 
sucli as development of the turboprop 
Bear bomber, Russia has made an ef- 
fort in a field that we choose to ignore.” 

• Some advanced Russian aircraft appear 
to need further test and dcvclo|inieiit 
before they can be put in production. 
Soviet designers, like those in the 
U. S.. are having .stability problems at 
high speeds. 

• Increased s-an’ety of aircraft indi- 
cates "a broad understanding of the 
state of the aeronautical art and of 


Russia Can Surprise West 


Soviet detcrniination to advance therein 

In total, the general reported, his 
[xirty saw ten Russian planes that are 
new or represented modifications of de- 
signs already known to the AA'cst (AW 
July 2, p. 26). 'Hie most important of 
these, he said, was the twin-jet light 
bomber that appears to be a replace- 
ment for the 11-28 Beagle. 'T'hc new 
aircraft has been given the code name 
“Blowlanip’’ by the Ait Force. 

Among other new planes noted bv 
the party were the MiG-19 Farmer, a 
fighter, and two new models of the 
all-weather Flashlight designated the 
A'ak-25. Gen. I'wining said the US.AF 
patty inspected the interior of the twin- 
jet 'l'u-104 transport but was not pei- 
inittcd to SCO combat planes at close 

Soviet Refueling Ability 

.At Kubinka, Gen. I wining said the 
•Americans saw evidence of Russian in- 
terest in aerial tcfueling-a 50-ft. length 
of hose .stretched between the wings of 
two Badger jet meclium bombers. 

"It was obvious," he added, "that 
the Soviet air leaders arc giving a good 
deal of thought to the air refueling prob- 
lem. .A Soviet air general informed us 
that the Russian air force is working 
nil what he dc.scribcd as two different 
approaches— a flexible system and a so- 
called ‘rigid’ system.” These probablv 
ate somewhat similar to the U. S. 


‘A Peaceful People’ 

AA'asliiiiHon-Gen. Nathan F. Twin- 
ing. USAF chict of sbfl. reports that his 
trip to Russia was carefiillv controlled bv 
his hosts to make sure that the .American 

Soviet oipahililv. 

"'I'hoiigh the welcnnic mat was laid 
lint." he .said, "a careful hand was kept 
rm the door." 

Shown through outmoded aircraft and 
engine plants after seeing modem planes 

US.AF party, Gen. Twining said this was 
mentioned to .Andrei Tupolev, Russia’s 
leading aircraft designer, who replied; 

Commenting earlier on the small mim- 
bet of bombers flown in the Tnshino air 
show, an American officer asked why 
mote were not displayed. Marshal Zhu- 
kov gave the answer this time; 

arc a peaceful people. We do not want 
ofiensivo caiiabnity." 


ptoixi-and-drogue boom systems. 

Secretary AA’ilson recently told a Sen- 
ate Anned Sen ices Subcoininittcc that 
U. S. intelligence had no indication that 
the Russians have a tanker fleet. 

Gen. Twining said that, frtmi comer- 
sation uith Soiict leaders, he reccised 
"the distinct impression that they arc 
wide-a«'akc to the adsantages of aerial 
refueling-’’ 

He said the Russians cited figures on 
the jiossiblc extension in range, and it 
was obvious refueling will be "an essen- 
tial Soviet objective.” 

U. S. experts interpreted Gen. Twin- 
iiig’s description of the Russian refuel- 
ing apparatus as a t\pc that feeds fuel 
from the wiiigti]) of a tanker into the 
wingfip of a combat plane bv the probc- 
aiid-drogue method- The dciice has 
been tried in the U, S. but was not 
popular with pilots who had difficultv 
making tlic connection. A foiir-incli 
hose indicates that the Russian system 
lias an exceptionally higli rate of fuel 

No Missiles Seen 

Oil the subject of missiles. General 
rwining said the .Americans did not .sec 
or hear anything. lie said the Reds 
niaintaincd a veil of secreev and would 
not be dtassn into conversation on the 

Most interesting part of his visit to 
Russia, Gen. Twining said, was a day 
at the Zhukovskii Air Engineering 
Academy in Moscow, where 2,500 
Soviet air force officers are enrolled for 
;i fisc-vear course. The fact that thev 
could SMre so many officers from op- 
erational duty impressed Gcii. Twining, 
whose own air force faces a continuous 
personnel problem. 

The general said the instructors at 
’/.hukovskii "kiiesv their business" .and 
had a quantits' of "good" and varied 
equipment. There was. lie said, an im- 
usiially fine collection of laboratory 
cameras for liigh-spced work and the 
metallurgy department would compare 
fasorably svith the highest U. S. 
standards. 

.A Mach 5 w’ind tunnel was demon- 
strated at tlie academv. using a model 
that was a true delta design. Tiie 
s’arictv of delta models on exhibit, the 
general said, "indicated that Soviet re- 
search studies are reaching bcs’ond the 
limits suggested bi’ the intermediate 
delta prototypes that were flown at 
Tiishino." 

'Fhc academy has another wind tun- 
nel which the Russians said could pro- 
duce Mach 5 condition.^, lb was not 
demonstrated, hosvexer. 

The academv also had cut-awas' ver- 
sions of Soviet axial-flow jet engines that 
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FARMER FORMATION at Tiuliiiio fly-bj- cicorly slioMS twin tail pipa cimfigutatioii and split inlet fni t'vn engines. High degree of sweep- 



SLEEK FUSELAGE LINES of Latest Yakovlev all-weather fighter arc caught in iricturcs which show sliatply pointed tadome and . . . 



. . . BOMBARDIER NOSE, su"estiiig that this aircraft, a development of the Flashlight, is adaphible as a light attack bombei. 


back is masked in tliis head-oii photograph. 

Latest Russian 
Aircraft Display 
Design Details 

SUPER FARMER with sharp s'secjiback, resembles ordinary Fanners, but is noticeably larger. 
ASSAULT COMBAT TRANSPORT designed by ,\ntonov, has gunner in enclosure above defensive bail turret. It has two furbopro|i engines. 
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were more adr anced tlian tlic ones seen 
in production on the part)’’s tour of an 
engine factorr'- Althougli tlic Ameri- 
cans were not sliown an;’ dcr'cJopmcnts 
in tills field, they were told bv designer 
Andrei Tupolev that the Bison hear-i’ 
bomber is equipped with axial-ficjw 
engines- The Bison power units are 
more powerful than am' displayed at 
the iicademr’. 

.\f a second school, the Monino .^l^ 
.\cadcmy. the party had a glimpse of 
how the Russians train soring officers 
in a tlirce-rear course on operations, 
tactics and doctrines of air warfare. 

!’'catnrcd at the school ssas a training 
larout deinonstrating an air attack on 
a navy (presumably U- S.l e-arricr for- 
mation. 'llic school also bad models of 
the USAF B-52, I’-IOO. K-101 and 
B-66 us well as a model of the U. S. 
Navv carrier I’ranklin D. Rooscs'clt. 

liicrc was cwidciice that nuclear 
warfare tactics arc being studied at the 
school- 

Wliilc the Amcrican.s were not 
shown the most modern and important 
Russian engine and airplane plants, the 
ones that thev did see indicated a 
high d^rec of ability to apply mass 
production processes and techniques. 
Soviet Assembly Plant 

,\t a Moscow niqilaneasscmblv plant, 
the US.AF experts made these observa- 
tjoiis. which the;’ say they doubt arc 
tspical of the Red’s best effort; 

• M’orfc force of 5.000 had a high ex- 
perience level- There was good produc- 
tion sclicduling. and the plantproduccd 
good qnalits products despite a high 
proportion of liandwork. l.ack of auto- 
mation and high-production tooling 
and jircsscs held down production per 

• Assembly jigs arc liglit .iiicl simple. 
Welded sections arc used in such items 
as landing gears instead of forgings or 
extrusions used in the U. S. 

• Curved sections arc fabricated from 
sheet aUiininmn on simple Inind-oper- 
itcd light liammcrs. Whng and fuse- 
lage sections are built u]i by riveting 
small parts togctlicr, 

• Housekeeping practices arc below 
U. S. standards. 

'Hie airplane plant. Gen. Twining 
rc|jorlcd. was cboscn C'idcntly liccausc 
it is one of the oldest and not engaged 
in the manufacture of combat |)lancs. 
llic plant produces Il-l-t hsan-ciigine 
transports, which arc now being pliascd 

Cen. Twilling said lie was told tlic 
plant will be converted to tlic iiianu- 
factiire of a Tupolei- fmir-cnginc. tur- 
boprop transport, the Tii-114. (Other 
Russian sources liasc indicated tliat 
this aircraft is an Iliushin design t.\W 
July 2. p. 27].) 

In an engine-plant tour, tlic Ameri- 
cans saw Russians producing their 


s'crsioii of the Britisli Nene jet used to 
power some older aircraft such as the 
11-28 Beagle bomber, .MiG-15 I'agot 
and MiG-17 Fresco fighters. Hie factory 
tinned out more than 10.000 units for 
the MiG-15 during the Korean war. 

Gcn. Twining rcportcdli’ iniiiimizcd 
his disagreement with the .Administra- 
tion over additional funds for l'’iscal 
1957 and the iinporfance of the re- 
search and dci'clopmcnt effort during 
his appearance before the Senate com- 
mittee. He did. however, tell the 
senators that ait forces ’'do not stand 
still.” He added: 

"The time and circunislanccx— and 
the circumstances include both what 


Washington— The inodcniiziiig U.S. 
N-ai\’ will place its initial qiiantits' or- 
ders for Martiii's PfiM multi-jet sea- 
planes sometime during hiscal 1957 .iiid 
jilaiis to lunc 47 missilc-cquipjicvl sliijis 
for the defense of tlircc carrier task 
groups by 1961 . 

Tlic Nas’v’s missile and seaplane 
jjlaiis were outlined before tlie Scn.ite 
Airpower Imcstig.itiiig Suhcoinmittcc 
by \'ia' Adm. Tlioiiias S. Combs, 
eleputv chief of naval operations for air. 
and Rear Adm. John E. Clark, director, 
Guided Missiles Disisioii of the Office 
of the Cliicf of Naval Operations. 
Ihcir testimony was telmscd hist week. 
I'lic missile sclicdulc, as outlined by 
.Adni. Clark; 

• Eight Tartar-equipped missile ships 
ill I'iscal 1960 and 17 by Fiscal 1961- 
'i'hc Tartar is miniufactiitet] bv Coii- 

• Two Convair Terrier missile sliips 
were programmed for I'iscil 1956. 
There will be a total of tlircc after l’’iscal 
1957. The Navv will Innc four b\ 
Fiscal 1959. 15 by Fise.il 1960 and 22 
bv Fiscal 1961. 

• One Tabs missile shij) is ])himicd for 
Fiscal 1958. 'Ihete will be three by 
Fiscal 1959. five bv l■'iscai 1960 and 
ciglit by Fiscal 1961 . 

Adm. Clark also reported tliat tlic 
Nan ’s Talos nianuf.ichircd by McDoii- 
ncll Aircraft is ”a great deal more ex- 
pensile” than tlie Army’s comparable 
Nike missile because of the more- 
exacting requirements for shipboard 

•At present, lie said, the "Falos unit 
cost or S200.000 compares with 550,000 
for the Nike. Tliis gap will be nar- 
rowed, liowcvct, as Talos production 
increases. 

In the field of .surface-to-surface mis- 
siles, the .Admiral said the Navy now 
lias in operation four carriers, four 
cruisers and two submarines equipped 


we do and what the Soviets do— will 
undoubtedly brine changes in any 
given eialuatioii of tlie complex ques- 
tion of relative air strength,” 

In addition to discussing scientific 
and material obsenatioiis from Iris trip 
to Moscow, Gen. Twining said liis 
part; appreciated tlic opportunity to 
form au opinion of the professional 
competence of Sniict air officers. 

"Out general impression.” he said, 
"was that the eonmiand clciiicnt in 
Soviet aviation is made up of tough, 
aggres.sive, resourceful leaders.” tie 
eharaetcrized the le-adiiig designers and 
production men as ’’ciitliHsiastic. vig- 
orous and confident.” 


witii the Chance Vougiit Rcgulus I 
missile. 

W'itliiii the next yair, he sirid. the 
Navv will he "reasmiabli sure of the 
form that its ballistic missile (tlic 
Jupiter |jrojcct) will lake” and already 
is designing ships to carry it. 

Adm. Combs .said fleet deliicrics of 
the Martin P6M ScaMastcr are sched- 
uled to begin in the fall of 1958. Flight 
testing of the ScaMastcr, he said, has 
sliowii tliat tlic aircraft has ’‘equal or 
superior iierfoniiance” to cxiicctations. 

He estimated the cost of the initial 
production tvpcs at 55.6 million. AVitli 
spares and other equipment, estimated 
cost of the ScaMastcr is 57.9 million, 
slightlv less than the present production 
cost of 58 million for the Boeing B-52 
hitcrcontiiicnfal bomber. 

Tlic Admiral told the suliconiniittce 
tliat the ScaMastcr has a combat ceil- 
ing ill excess of 40,000 ft. and an vni- 
icfuclcd cnmliat r.idius of more than 
1.500 miles. 

Siibcomniittcc niemlicrs also pressed 
tlie Nasy, tlirongli .Adm. Combs, to 
move ahead with the dcrclopnicnt of a 
seaplane w ith a performance comparable 
to that of tlic B-52. 

-Adiii. Combs told the subcommittee 
that tlic Xai'i- has plans for such an 
aircraft ’’but we feel that there arc a 
lot of tilings we hai’c got to learn” lic- 
forc beginning tlic actual building, lie 

"We are learning a tremendous 
amount with the ScaMastcr (Martin 
P6M). 

’’Instead of taking the thing in one 
big jump we woiilrf rather take it in 
several smaller jumps and be sure of 
our wav as "'C proceed . . 

Sen. Henry Jackson (D.-Wasli.) said 
the Navy sliould he moi'ing aggrcssivclv 
forward, not only with a scajilane B-57 
icrsion, but also with an atomic-pow- 
cred long-range bomber. Both, he said. 


Navy Programs 47 Missile Ships 
By 1961, Outlines Seaplane Plans 
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Our freedom is increasingly 
wo are bein g overshadowed 
personnel has continued to 

students has declined sharply . 

For America to maintain Its national and industrial leadership, now and In the years 
ahead, more of our talented and creaH^ youth must be encouraged to pursue 
careers in science and engineering. These fields offer them unprecedented 
advantages, and at the same time an opportunity to serve their country! 





constrwctiori will augment the 
DivTaion's manufacturing facilities 



Instrumentation develooment 


INSTRUMENTATION 

and TEST EQUIPMENT 
in Systems Work 

The contplexily of modern wcapomi sysicnts. nx well at certain elec- 
(ronict tytiemt for indiitirlal appliemiont. it such that the detipn and 
installation of instrumentation for obtaining experimental test data 
and converting it into usable form^ has become a highly specialized 
field of icchnology. 

A closely related field is that of test equipment needed for the 
tidjustmcnt and maintenance of the end'producl hardware, both in the 
maniifaeluring plant and in the field. Experience has shown that the 
cITcctivencss of a major new system frequently falls short of ils poten- 
tialities because of inudcqiiale allcntlon lo ihi.s essential supporting 
activity. 

In The Ramo-Wooldridgc Corporation, the Elccironte Instrumenta- 
tion Division has the mission of bringing to the areas of insfrtimcntation 
ond test cquipmcnl a level of competence that Is adequate lo deal with 
the often very difficult problems that need to he solved in such work- 

Assignments undertaken for a number of government and industrial 
customers include such diverse projects as flight insirumeniaiion, 
data reduction equipment, and transistorized power supplies. Another 
important project of this Division is that of providing The Ramo- 
Wooldridgc Data Reduction Center with a system and arrangement of 
equipment carefully designed lo meet the company'.s specific require- 
ments. Also in progress is the development and fabrication of field test 
equipment for an electronic system R-W now has in early production. 

A unique and important feature has been incorporated into (he 
services offered by the Electronic Insirumeniaiion Division. For each 
project, nn advisory committee is established composed of experienced 
systems engineers from other divisions of the company. By periodic 
reviews, such advisory committees assure that the development work 
of the Electronic Instrumentation Division lakes into account the very 
special and often not well understood needs which arise in systems w'ork. 


The Ramo-Wooldridge Corporation 
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Boeing 707 Lands at Los Angeles 
For BOAC Group Sales Flight 


Pacific Missile Facility 

A\'ashingfoii— The U. S. Navy last 
sveck aiiiiauiiccd that it will use an Air 
Tiitcc facility for a target'-dcone and 
guided missile training pingrani in the 
I’acific. Ilic site will be Bonham .\ITJ. 
Balking Sands. Kauai. 1'. II. 

Ointiacts will be let lor a $300,000 
refurbishing and installation ptogiam at 
the base, which is IlO miles from I’cutI 
Harbor. It w'ilt be shifted bv five officers 
and 60 men on lobtion from the Naval 
;\ir hbition at Barber's Foint, Oahu. 

't hen ill full operation, the lacilily 
will fly target drones for Navy exercises 
at sea. and missiles launched froni .shi|vs 
will be recovered at Bonham. Ilic drones 
w'il) include an improved model ot the 
Chance k'ought Kegnlas. 


could be supplied imd refueled at loca- 
tions around the world bv atomie-pow- 
cred submarines. 

Sen. Stuart Symington (D.-Mo.j. sub- 
committee chainiuui, taked .\dm. 
Cuinbs: 

"There is no reason whv a sca- 
pi.me. . . . should be limited in lo.id- 
earrxiiig capacity, range, speed or alti- 
tude any more than a land-biuicd plane 
is there?” 

•■kdin. Combs .said there was not. 

Later, the .\dmital told the subcora- 
mittcc a long-range scajilane bombing 
fotCE would lime flicse advantage'; 

• "W'mild be most difEeult for an 
enemy to locate and dcstrov” because 
of its mobility. 

• •'Permit the application of a versatile 
niiniiig capability and. at the same 
time, contain the capacitv for enlarging 
the scope of nnelear atback on targets 
of naval intcre.st." 

• ‘'.kiignicnt our carrier striking forces 
by adding additional pressure on the 
peiiplieral areas of the U. S. S. R." 

There would be. ,^dm. Combs said, 
all the.se advantages "with no ])erma- 
nciit installiitioiis tn be coiistnictcd. de- 
fended. or abandoned on foreign torri- 

Hujie Atomic Airliner 
Expected in 20 Years 

civil airliner weighing a million 
pnunclx and powered bv an atomic en- 
gine is a "not unreasonable" expectation 
within the next 20 tears, according to 
.1 ijajjcr prepared by the International 
Civil .\viatiim Oiganiziition for dele- 
gates to ICAO's Caracas assemhiv. 

-Air|X)rts of the future must be cap- 
able Ilf handling traffic traveling tip to 
I.OOO inph., the paper said, and or ac- 
commodating a wide range nf landing 
and takeoff speeds and iuiglcs. 


Los Angeles— to a very impressive 
deiironstration. Boeing .kirplanc Co. 
last week sent its 707 jet tanker-trans- 
port prototype to Los .Angeles Inter- 
natiiuial Airport for the plane’s first 
landing at a coinmctcial airport. Pre- 
viously the plane had landed at Bolling 
I'ield, Washington. D. C.. and at 
Offuft AKB. Onuilni. in its role as a 
prototype of the KC-l3i jet tanker. 

The 707, w-ith its interior cleaned 
lip and instrumentation concealed, 
cjino to Los .Angeles to pick up a 10- 
man British Overst-.is .Airways Corp. 
evaluation team which liad been at 
Douglas Aircraft Co. in Santa Monica 
to discuss possible purchase of jet air- 
liners. The team, headed by A. C. 
Campbcll-Ordc. BO.AC o])er.itioiis dc- 
velojimcnt director, was taken to Seattle 
for talks with Boeing concerning pos- 
sible purcha.se of 1(i Boeing 707-220 
intercontinental jet airliners, and dis- 
cn.ssioii nf elcliicn' dates, a vers im- 
portant factor to the British airline. 

With Boeing test pilot A. M. "Tex” 
Jolimton at the controls, the yellow, 
brown and silver transport gat e an in- 
dication of its abilits when, half wav on 
its base leg to the right runwav of a 
parallel pair at Los Angeles airport, the 
tower otdcrcxl a turn back to the left 
hand strip. The huge plane, with gear 
and flaps down and slowed to a base 
leg speed of about 160 kts., made a 
sharp, quick S-turn hack to the left 
rumvav with extreme case despite its 
low airspeed. 

Lmding at a gross weight of 1 72.000 
lb., with the temperature in the high 
SOs, flic plane rolled 4.000 ft. to a 
complete stop without hc-.ivy brake ap- 
plication. Touchdown speed was 112 
kts. Tlic plane carried no thrust 
rcvcrscrs, but used flaps, spoilers and 
brakes to slow down. 

Ta.xiing wa.s accomplished easilv at 
about 5% of thrust at (lOTf rpni. 
There was no sign nf dirt or other de- 
bris being sucked into tlic plane's low- 
slung four J-27 turbojet engines. 

Noise during the pattern, approach, 
landing and taxiing, was much less than 
observers had expected, but ekisenp 
noise at parking was vers loud. 

.Aboard were Wcihvnod Beall. Boe- 
ing executive vice president, and his 
family. .Although primarily a show- 
flight, the airplane was instrurneiitcd 
for certain exterior pressure studies and 
cabin noise investigation. 

The craft was parked at an American 
Airlines loading ramp. A'isitors and per- 
sons waiting to board airliners were 
shown through the airplane. 

Pilots, copilots and flight engineers 


frimi the 10 airlines opcr.itiiig out of 
Los .'Angeles, many of whom will be 
flying the 707, swarmed around tlie 
plane, plying the crew with questions. 
Ground crews alsu went over the air- 
craft, cheeking even thing thev could. 

.After a short stay at the -•Ainctican 
r.ini|), tile plane was towed to an out of 
the way place on the field, but from 
noon tu takeoff at 6 P.M.. the plane 
loiitiuucd tn be a center of attraction 
for many more visitors who were shown 
through it. 

T he flight from Seattle was made in 
1 hr. 77 min, for a block-to-block speed 
of 440 kts. Flight altitude was 27,000 
ft- with 3 headwind of 70 kts. T akeoff 
weight at Seattle was 170,000 Ib. 
TTtc plane carried enough fuel iu its 
four wing tanks for tlie round trip. 
Takeoff from Los .Angeles was nude 
after about a 4.000 ft. run. Tlic plane 
lifted from the runway like a piston- 
IHiwcrcd transport, rather than with tlie 
usual extreme nose high attitude of a 
swept-wing, hcasy-wiug-loadcd jet planc- 

In a press conference during the 
plane's stay. Johnston and Beall out- 
lined some of the 707's features as a 
transport: 

• Footprint pressure very close to that 
of tnrhn's DC-7 and Constellation. 

• Holding pattern speed of 160 kts. 
tican. .iiul 140 kts. with 30 dcercc.s of 
flap. 

• 'I'raffic pattern speed (noticed bv ob- 
servers when the plane landed)’ verv 
dose to that of current piston-powered 
trail sports. 

• Final approach speed just one knot 
higher than the DC-6B. 

• Rate of descent of 14,000 ft. per 
minute in case of cabin pressure leak 
or decompression or other emergenev. 
•Takeoff roll of 9.600 ft. on a 100 
degree das-. 

•All these cliaractcristics, Johnston 
said, arc for the 707-520 intcr-conti- 
iiental model, with a takeoff gross 
weight of 290.000 Ib. 

AVIiilc in Los Angeles. BOAC's 
Campbcll-(7rdc acknowledged to Avi.s- 
iiON W'rnK that his companv will an- 
nomicc a decision regarding the pur- 
chase of long-r.mgc jet transptirts after 
his parts- returns to London, 

CampbclI-Orde said the '‘cliinatc" in 
Britain is better now for an announcc- 
incnt of a |)urcl-iase of foreign airplanes 
than it was when BO.AC announced 
some- time ago it wanted to buy- 10 
Douglas DC-7C transports, it had been 
anticipated then that British turboprnps 
would be available in time to obs-iatc 
the need for buying foreign piston- 
powered planes. 
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AIR TRANSPORT 


Airlines Reach New Growth, Profit Peaks 


Healthy year iiulicatcd by traffic and revenue records 
set by the airlines in first half of 1956. 


By Craig Lewis 

^''ashington— Traffic and revenue rec- 
ords act by the scheduled airline iiidus- 
trx- in the first half nf 1956 indicate that 
tins will be a year of substantial growth 
for carriers « ith profits loading the wis , 

Capacitv shortages arc a factor in 
keeping tile industry's growth below 
the phenomenal rates of the 195? boom, 
but the resulting improvement in load 
factors indicates that profits will out- 
gain reseiiucs and traffic. 

lire nation’s trunk airlines operated 
10.5 billion passenger-miles in the first 
SIX month.s of 1956, moving about 1?^. 
ahead of last s-c-.ir's traffic. Rcscnucs 
reached the S615 million level. 

Gains made by the intcrnatioiuil car- 
riers indicate thes- are on their way 
to a 20% growtli this year. Local-scn ice 
airlines arc continuing their pattern of 
steady, substantial growth with a 29% 
gain in traffic during the first half. 

Profit Prospects Bright 

Althoueb the industry won't grow 
quite so fast in 1956 as it did in the 
extranrdinary 1955 traffic boom, this 
will be a more normal, more stable 
growth vear for tlic airlines. And, svhilc 
the carriers’ traffic won’t grow so fast, 
their profits will. 

The second half of the vear alwavs 
poduces more traffic than the first 
half, and profit prospects look bright 


nhon the important summer traffic 
starts filling the long haul services of 
the trunklines. Since capacity will not 
experience any appreciable increase this 
summer, load factors should improve 
their position. 

Results in the first half suffered 
slightly from a first quarter that was 
disappointing to many airlines operating 
in the Northeast— Capital, American, 
Northeast. Colonial, Mohawk, .Alle- 
gheny. 'I'hcy were hampered !«■ the 
worst weather in years. Western .Air 
Lines wa.s grounded 75 days by a strike. 

To a large extent, airline prosperity re- 
lics on the general prosperity of the na- 
tion's ccononry for its impetus. Tore- 
easts for the rest of the vear predict 
a Icscling off of business activity in 
the third quarter and an upturn in the 
fourth quarter. Predictions of an ad- 
justment or slight recession in the third 
quarter liase disa|)|)carcd, and econo- 
mists have developed a more optimistic 
outlook on the rest of the year. 

-Along with general economic pros- 
perih', the airlines x’iew the expanded 
capital .spending plans of U. S. industry 
as a fas’orable factor in traffic desclop- 
incnt. The McCraw-Mill Fconomics 
Department says that industry plans to 
spend $59 billion for new plants and 
equipment this year. To the airlines, 
this nreans increased numbers of sales- 
men. engineers and technicians travel- 
ing around the country. 


Ap|3tosal by Congress of a new S35 
billion highway program is another 
development which means more busi- 
ness for the airlines. This tremendous 
expansion of the highwav ssstenr will 
mean mote air travel by construction 
executives and engineers who are work- 
ing on the program. Most of this busi- 
ness traffic travels on first-class flights. 

I'lic Big Four— Anrerican. Fastcni, 
United and TW.A— made greater traffic 
gains in the first half than the smaller 
trunk airlines. Passenger-miles for the 
Big Four increased H% while the 
smaller carrict's traffic increased 8% . 

First-class traffic is contimiing tn 
maintain a steady growth, but coach 
traffic has lost some of the dynamic 
aspects of its earlier boom. Coach traf- 
fic isn’t growing as fast, but it still con- 
tinues to expand its share of the market 
and is now approaching 40% of total 
traffic. 

Coach Expansions 

The most significant factor in coach 
operations in the first half of 1956 was 
the expansion of scrsices by American 
and United. American, which intro- 
duced the first DC-7 coach in May, of- 
fered 1 58-2 million seat-miles in coach 
sersicc last May as compared with 
141.8 million in May of 1955. The 
carrier sold 112 niiilion coach jjas- 
sciigcr-milcs in May. 1956, and 90.5 
inilTion in the pres ious May- 

United operated 191.1 million coach 
seat-miles in May and sold 125-6 mil- 
lion passcngcr-milcs as compared with 
141.4 million scat-miles and 96.5 mil- 
lion passenger-miles in May. 1955. 

Eastern and TW'.A, which have long 
been promoters of coach scrs'icc, also 
registered gains in coach traffic. Among 
the smaller trunklines, carriers that ac- 
quired ness' long-haul routes in recent 
route cases increased their coach busi- 
ness substantially. Delta, for example, 
increased coach seat-miles from 55.7 
million ill May. 1955, to 54.7 million 
in May. 1956, and increased coach pas- 
sciigcr-milcs from 24-2 million to 52.5 
million in the same period. 

TTic profit picture for the trunk air- 
lines has impro\-cd in the first half in 
spite of the pressures of a slight upward 
ticnd in expenses. F.xpcnse.s have inos ed 
gencralK downward in the past few 
\cars, but they began a slight rise in 
ihe first quarter and increased 15% 
while resennes sscrc increasing 11.5%. 

'I'he kes' to improved profits lies in 
the increase in load factors (sec box 
p. 59). As load factors mosed upward 


Domestic Trunk Airline Traffic 
January'May 1956 and 1955 


on.-Moy 1956 
1,813,356 

1.692.119 

1.183.119 
1,594,800 
6,283,394 


lfl05,301 

1,406,977 

5,518,548 

245,305 

297,079 

59,677 

92,858 

422,670 

425,295 

35,464 

280,438 


GRAND TOTAL.. 
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Domestic Trunk Airlines 

Passt 

iipcr Load Factors 


1956 1955 

lainiary 

65.2 61.7 

March '. 

65.5 62.2 

April .. 





through the sixties, the gap between 
menucs and expenses svidens, and 
profits increase accordingly. 

general shortage of capaciti has 
dcscloped this year and has been the 
main factor in boosting h«ul factors. 
'I'hc trunklines are m one of their 
|)criodic cycles where traffic growth 
incises ahead nf increases in cajjacity , 


Tlic last big increase in capacity oc- 
curred two years ago when the airlines 
started putting the DC-7 and the 
Super-G Constellation into service. 
Since then, the carriers bas e been busy 
building traffic to fill the nesv capacity. 
Now the traffic growth curse has passed 
capacity grow th, and load factors will be 
high until another he.ny round of tr.ins- 
jjort delis'cries takes place next year. 
Re-Equipment Problems 
The present capacity squeeze illus- 
trates the re-equipment problems of the 
airlines- Since transport aircraft base a 
16-month to three-year lag between 
order and delivers', the carriers are un- 
able to pros'ide new scn icc as the traffic 
dcs'elops. 'I’hcy also must order more 
transports than traffic svarrants at the 
time to keep costs dosvn. 


,As a result of this approach to pro- 
viding new capacity, the airlines arc not 
getting much iicsv equipment nosv, 
but tfici will uios'c into a cycle of 
heas'icr dcliscrics in September. Bran- 
iff .Airwass. American Airlines and West- 
ern Air Lines will get ness' aircraft in the 
fall, and Cipital will receise 19 more 
A'iscounts by the end of the year. 

The airlines svill rcccise large num- 
bers of aircraft next year and until 
mid-1958, when present orders for pis- 
ton transports end. -Another round of 
orders for piston transports may extend 
the dc.idliiie past uiid-1958 it the air- 
lines decide deliscry schedules for tur- 
bine transport are more optimistic than 
rwlistic. ’The carriers may base to or- 
der more piston-type capacity to handle 
traffic in the 1959-60 period if the jets 
don’t meet their delivery schedules. 



Aeroflot Operation Geared to Growth 


By Robert Holz 

Moscow— Vnukovo Airport, about 20 
miles south of here, is the hub of Aero- 
flot’s domestic and international opera- 
tions and a good place to obserse the 
current Sosict airline routine. 

During four visits to Vnukoso in 
eight days, wc always found the park- 
ing area crowded with transports. At 
least 100 11-12 and 11-14 hpcs were 
on the field plus three ’Tu-104 twin-jet 
transports, three 11-20 twin-jet mail and 
cargo planes, at least 50 DC-5 types 
know as the Li-2 and a Badger tsviii- 
jel bomber used to introduce .Aeroflot 
crews to turbojet operations. 

Ilyu.shin transports with Czech. 
Chiucse. Polish and East German mark- 
ings also were on the tarmac at A'nu- 
kovo. 

llicsc planes all were in the active 
.nea. Soi iet officials said mo.st ut them 
represented either arrisals or departures 
scheduled during a 24-hnur period. In 


addition, there were at least another 
20 11-14 transports in the .Aeroflot 
maintenance area nndetguing latious 
types of os'crhaul. including rudder re- 
pairs and engine changes. 

llic Vmikos'O terminal building is 
small by wfstcni standards but han- 
dles a steady stream of passengers, mail 
and cargo on a roimd-thc-clcxik basis. 
There arc only four arrival and depar- 
ture ramp positions, but tbev arc sel- 
dom empty. Traffic flow appears just as 
heavy iit 4' A. M. as it docs at 4 P. M. 
Luggage Passed Unopened 

There is an ait of casual infonnalitv 
about departures. A public address sss- 
tem announces arrivals and dc|»rturcs, 
but there is no gate check of passen- 
gers as tliey stream onto the ramp and 
board their plants. Nor arc boarding 
passes used. -At Copciiliagcn’s Kastrup 
•Airport, ,1 boarding pass was issued for 
the .Aeroflot flight to Moscow. But at 
Ihc border station of Riga, the passport 


and customs check was pcrfunctorv with 
luggage passed unopened. 

Only a declaration of foreign cur- 
rency was required. It is illegal to im- 
port Russian rubles, but foreigners arc 
supposed to declare their foreign cur- 
rency on entrv if thev wish tn take it 
out with them on exit. Actually, border 
guards at Riga didn’t bother to check 
these currency declarations on exit. 

•Aeroflot is trying hard to make a 
good impression on iris foreign ])asscn- 
gers. It has multi-lingual personnel at 
Riga to assist passcngcr.s through the 
border routine. .A stewardess has been 
added for flights to Scandinasia, the 
crew issues a flight progress report in 
Russian and English, a snack of tea 
and cookies is sened and lozenges arc 
distributed hv the stewardess before 
take-off and landing. Scat belts ha\c 
been installed, hut thci' appear to be 
inosth for the morale of foreign pas- 

Pilot.s allowed pa.sscngers to inspect 
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PRiSENCE of Red delegates Miss Zoja Nikiforova, Oleg Saporinov and Eugene Fcdinc at 
ICAO assembly in Caracas shows increasing Russian interest in intcmatioiral air transport. 


the IM2 cockpit ancl expkined their 
instrument piincl and Highf operations, 
with the plane’s stewardess acting as 
inter|jretcr. 

Aerofint also is stuck ing western 
standard of cabin service closely against 
llic day when it will base to serve in- 
flight meals anti provide such service 
cm its competitive intcrnatkinal Tu-104 
flights. 

Vnukovo Airport 

Physically, the airjrort at Vnukmo has 
good facilities incindiug concactc nin- 
wavs long enough to handle the 
Badger and Tn-lO-t easily, a bcani- 
t\pe instrument landing system, GC.A 
radar approach control and two typc^ 
nf high-intcn.sity approach lights. OnC 
appro.ich lighting system appeared to 
he of tlic condenser flashing tspe with 
a (Imihlc row of bar lights. 

Hie other lighting system appeared 
to he a double row of ordinary high in- 
tensits lights in a pattern fumicling tn- 


IH:-6B Mms Tu‘104 

Moscow— Soviet officials reacted slowly 
to the arrival of foreign transpoits at 
Moscow's V'lmkiivo tcnninal dnring the 
I'nsliiiio air show week. Russian civilians 
at V'nukovo saw the liighK polished 
IXI-fiB that hrought US.M'' Gen. Nathan 
K. 'twining to Moscow, the tom-jet 
Comet II that brought the Rosal Air 
Force delegation and the twin-engine 
RTCtagiw. flown bv the French parked 
on the camp at \’iniknvo. 

.\fter a few' davs, during which the 
foreign aircraft attracted ciimiderable at- 
tention, the Soviets towed a Tu-UH 
twin-jet tnms|X>rt with \eroRot insignia 
into the line of foreign iiiTcraft and 
placed it closest to the |iasseiigcr teniiiiial 
aren so that its |)crspcetivc to onlookers 
was iiiiieh better than th.it of fhe foreign 
traiisjiorts. 


ward the threshold of the mmvay. 

‘I'lie rimwas threslioki is iii.uked by a 
jj.iir of fixed searchliglits -at each side of 
(he end of the runway. 

Aeroflot uses neither h.ittcrv carts 
nor fire extinguishers during starting op- 
era tion.s. 

llie engines are started from the 
aircraft batters. However, hotli a liat- 
terv cirt and fire guards ate provided 
for l''iiinair and Scandanavian .Airlines 
Svstem for tlicir Convair and St-aiidia 
operations. 

Contrary to current rumors, .Aero- 
flot pilots niii-up their engines and 
check their magiictocs before t.ikco/f. al- 
though they don't waste any time on 
this operation. 

Both the 11-12 and Il-H are 
equipped for instrument flying with a 
bank-and-tiini indicator, an artificial 
liori/<m, radio compass, and cockpit 
eriws pointer indicator for the beam 
landing system. 

Onring the course of the flight from 
Copenhagen to Riga and .Moscow, our 
.Aeroflot pilot.s flew on iiistrinnents for 
tw'o-and-tlirec-hour stretches at an iilti- 
liide of S.OflO ft. 

11-14 Limitations 

Operations of the impresMiri/ed .ind 
unsupcrchargcd 11-12 and 11-14 tv-pcs 
•lie limited by wc-alhcr and terrain. I'or 
e.vainple. the twicc-vveeklv flight In 
Kahili is often delayed by weather at 
Tashkent for several davs because the 
.Aeroflot cqnipiiiciit cannot top the 
mountains surroiuuliiig the .Afglianivtan 
plateau and nmst wait for clear weather 
to flv lip the jxisses. .Also the violent 
slimmer thunderstorms aniimd Moscow 
e.in't be topped hv these iin|)ressurized 
transports and operations wait until the 
storms dissipate. 

The 11-12 is a twin-cngiiK'. tricycle 
gcai transport that has a fuselage anti 
wing similar to a DC-s. [here are Iwo 
versions of the Il-l 2 now in service 
witli .Aeroflot, one of them is casik dis- 
tinguished externally by the addition 


of a dorsal fin to the vertical tail. 

N'ornialK, the 11-12 earries IS pas- 
Finzers. hnt for internaticinal runs 
it has 21 seats to approximate the 


Sc-.nidia’s 24. 

1 he aircraft's .idjiist.iblc seats .ire com- 
fortable. hnt the noise and vibration 
level in the tabin is extremely high, 
lleavs tail shudders occur when the 
pilots have difficulty in syndironi/iiig 
the engines. 

The 11-12 cniiscs at about 200 inph., 
and has fmn-bladed pro|)ellas. 


Two 11-14 Versions 

The 11-14, which is still in produc- 
tion for Ixitii .Aeroflot and the Soviet 
air force, comes in two versions. One 
is an IR-passenger \'1P transport used 
to fraii.sport top govcrnnieiit officials 
and foreign guests. The otlicr is n 24- 
passeiigcr airline version. It cruises at 
about 210 niph- has three engine ex- 
haust stacks extending to the trailing 
edge of tlie wing as in early Coiivait- 
l.incrs, nose mounted landing lights, 
an enlarged squared vertical fin .ind 
externa!, plastic-enclosed antcnna.s run- 
ning the length of t)ic fuselage. 

Both the 11-12 and 11-14 have large 
flap areas making it pn.vsiblc for them 
tn ojxiratc out of rclatively-small, iiiiiin- 
prnved fields. 

•Aeroflot also oper.ites a large fleet of 
1 5-passcnger l.i-2 tv pcs. the DC-1 types 
jiroduccd in quantity under a W orld 
W’iir II license. 

For feeder operation, the Antonov 
12-passcngcr. single-engine Colt is used 
with wheels, skis and floats, and a small 
fivc-]jassenger hi-planc extends .Aero- 
flot feeder operation into the Soviet 
hinterland. 


Aeroflot Crew Training 

.Aeroflot trains its own pilots, flight 
eiigmecrs. radio operators, nav igators 
and airport operations and maiiite- 
mnice isctsoiinel. Flight crew trainees 
arc pitWd from high school graduates 
and trained in sisecia! .Aeroflot schools, 
which operate separatek from the mill- 
tan- flight training program. F'light 
crews are jiaid hv the kilometer flown, 
thus insuring an aiitimuitie pav raise 
when .Aeroflot's new and faster jc'l trans- 
ports heeiime operational. On intenni- 
fional rims, fliglit crews arc assembled 
eight hours in advanee and eat a nical 
or take a final nap in .Aeroflot quarters. 
International schedules arc arranged so 
that a Soviet ertvv never remains over- 
night in Copenhagen, Helsinki or Stock- 

. Aeroflot also operates connnissaries 
for its personnel where food and other 
supplies call he bought at cut-rate 


I'f'fm b file sctraicl of two (iixf-JiamI rc- 
jviftv on tiic ojjerjtiimv and /acilities of 
■kroflot, Russia's state owiieci airliiie.l 
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RAMP at Newark Airport at iiiglil has in background thrcc-vcar-otd passenger teninnal, alreadv short of ticket counter space. Hie airport, 
regaining its place in the New A'mk metropolitan area, luindicd almost 2 minion iiassi-ngets in 1955, 


Newark Wins Back Airline Business 


Rv Glenn Garri.son 

New York— New ark Airport, clesiiitc 
unusual handicaps which liave slowed 
its development, is stcadilv increasing 
its share of the richest air travel 
market in the world. 

•Airlines using flic New Jcisev field 
are confident that its importance in 
the New York metropolitan area air- 
|xirt complex will continue to grow, 
and most arc backing their confidence 
with schedules, promotion and plans. 

Before Newark was closed in 1952 
following a coincidental series of fatal 
er.ishcs. if handled 205f of the re- 
gion's domestic passengers (1951). 
List rear, with almost 2 million pas- 
.sengers. Newark had climheci hack to 
t99f of the regional total. 'Iliis year, 
on the Ixisis of first five month figures, 
it prohalilv- wilt at least rcacli the 1951 
share again. 

Higher Ranking 

laist year Newark inclicd up from 
11th to llth in national aiqiort rank- 
ings by total air carrier operations. 
1-iCii.irdiii and New York International 
remained at 2nd and 7th. 

I he airlines have been faced w ith a 
peculiar selling problem in boosting 
their Newark business. .About half the 
air|)ort's traffic is bound to or from New 
A'lirk, across the state line and the 
Hudson River from Newark. This New 
A'ork business is vita! to successful np- 
cratimi. and tlicrc must be more of it if 
the aiqjott is tu grow. Hut pco|)le often 
fail to realize .Newark is a New York 


.Actiiallv, hv virtue of the New jersev 
Turnpike ami Lincoln 'limncl. Newark 
is handier for mam New York travelers 
than either of the other airports. 
Croiind times to Manhattan arc listed 
as 21 minutes from Newark. 28 min- 
utes from laiCiiiirdia. and 15 minutes 
from Idlcvvild (none of which hold U|3 
during the rush-hour traffic ^ramble 
ill Manhattaiil. 

To overcome thi.s psycliological block, 
tlic airlines and the Port of New A’nrk 
.Authority, o|)cr.itnr of all tiucc of tlic 
airports, liavc devoted considctahic ef- 
fort to selling Newark as ,i New York 
tcnninal. .Airline s.iles people down- 
line from tht‘ area have been exten- 
sivclv briefed, in many eases brought 
into Newark for on-the-spot oricnt.i- 
tiim. .Advertisements in down-line cities 


liavc plugged New.irk for tlic New York 
ttavclct. Some 1 50,000 copies of a 
brochure stressing the point li.ivc been 
produced by the Port .Authority and 
distributed bv tlic airlines. 

West Side Terminal 

Newark traffic received a strong 
stimulus witli the opciiin® last Septem- 
ber of the AA'cst Side .Aitnnes Terminal 
in M.inliattan. 'lliis facilitv, [ointlv 
owned by tlic airlines, serves Newark 
exclusively. Coach service to tlic air- 
ixirt. fiitincrly routed from the Kast 
Side .Airlines 'Cctminal vvhicli .serves tlie 
Nav York airports, involved a .struggk 
tlirougli clogged cross-town traffic whicli 
added 20 minutes to the running time. 

Business from the AA'cst Side ter 
ininal has been so good that expansion 



THREE niajo: airports .verve New A’ork metropolitan area. Newark airport, in terms of 
driving time, is closer to Manhattan than either LaCuardia or Idlewild. 
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The develojjmeiil of guided missiles of e^cry type is 
becoming one of the most compelititc areas in our 
world today ... for supremacy in tliis held can well 
determine peace for many years. The race is now for 
greater speed, higher altitude, lunger range, 
more sensitive control. 

The strength of Western defense lies to a great extent 
in the development for tlie Armed Forces of tliese nctv 
n eapons systems suited to the supersonic age. The 
once deadly cannon, machine gun and rocket are being 
superseded by complex weapons of great iiigeiiuily. 
Caiiadair has long had a proiniiieni role in Canada’s 
guided missile program, applying the knowledge 
acejuired in years of experience it ' 


nd Canadair’ 



tantly 




may be necessary in a couple of ve.irs. 
In June, about 8d,000 passengers used 
Hie fjcilih- on their way to or from 

Ilic tcniiinal, incidcntallv. houses 
Trans W'orld Airlines' resersations cen- 
ter for the area, and Amcritaii .\irlincs 
is moving its rcgioiial tcK'rsations from 
L.iGtiardia to the terminal sonietiinc 
this month. Delta .\ir Lines. Br.iniff 
.\inva\<, Allegheny .Airlines, and Mo- 
hawk .Mrlincs also Itandlc their .N'ewatk 
reservations from the facility. 

Public Opinion 

W'ltcn Newark .\irport reopened 
after tlie 1952 closing, the airlines faced 
a diniatc of public opinion not con- 
ducive to unlimited coiilidencc iir the 
future of tire field. Some of tlicin 
liavc been irnelcrstandablv ciutious iit 
building Newark schedules, with hiisi- 
ncss booming at tlic New York airp^l^t^. 

The coinnniirity relations problem 
at Newark seems to be under control. 
,\ suit brought in 195-t agaimt the 
airport as a public mtisancc. and seek- 
ing to enjoin operations, is quiescent. 
I’kiiutiffs in the suit are the Mavors’ 
Committee. Inc. (Mayors of New-jrk. 
Linden, HiUside and Union), and six 
individuals. Original defendants were 
seven airlines, tlie Port .\utlioritv, tlic 
Civil ,\ernnautics .Administration, and 
the United States of .America, but all 
e.xcept the airlines have been legallv 
eliminated. 

lire airport's most s’oeiferons critic. 
Meyer C. Ellcnstcin— former citv official 
in cliarge of the airport, former mavor 
of Newark, present chairman of the 
Mayors’ Committee-clashed with N, J. 
Covemor Robert Mcyner during aiqrort 
hearings l.ist year and almo.st was ejected 
from the heating room. 

Two new carriers Btaniff and Delta, 
came into Newark last Fcbniarv as 
a result of the Soutliwcst-Nortfieast 
Service Case decision of the Civil .Aero- 
nautics Board. Botli arc happv. al- 
though lack of space at (jGuardia and 
Idlcwild cliininatcd anv question of 
choice of airport. 

Texas Geography 

Br.iniff, iimv operating three dailv 
scliediiics at Newark, is making strenii- 
mtv efforts to convince Texans Hint 
New fersev, in this ease, is svnonvmous 
with New York. W'itli deliverv of 
DC-7C equipment bv October, tlic 
airline plans to split its operation be- 
tween Newark and Idlewild, adding a 
fourth flight to the area .so that two 
will be operated at each airport. Thus 
Braniff hopes to get a foot in the door 
at Idlcwild. but at the same time keep 
its Newark service and evcntuallv ex- 
pand it as the selling problem is licked. 

Delta, like Braniff, lias cx|jcricnccd 
a good load factor on its long-haul 
fligfits tlirough Newark, a less satis- 


faetorv load factor on the shiirt-liaul 
kgs. as Newark to Philadelphia and 
Baltimore. Dclt.r started at Newark 
with three daily flights, now schedules 
seven. I'he airline’s husiness has .split 
about equrdly iKtwecii New Jersey and 
New York points. 

If Delta is rtwarded the New York- 
I' lorida route, it will serve both Ncivark 
and Idlewild on the nin. Delta, too. 
is anxious to get into Idlewild when 
facilities are available so as to increase 
the scope of its area business. But 
tlie airline expects continuing c.xpan- 
sioii at Newark as well. 

Of the carriers serving Newark in 
•iddition to one or both New York 
airports. I'.astcm concentrates most 
heavilv on the New jersev field. Tlic 
carrier's faitli in Newark has been en- 
during. and as fat ns Eastern is con- 
terned, the sales job there has been 
nceoniplishcd. Claiming to liandle 40% 
of the airport’.s traffic, Kasteni i)|)eratc-x 
an aserage of 55 daily flights at Newark, 
compared with about 50 at each of the 
other fields. 

United, with IS flights at Newark, 
16 at LaCuardia and 12 at Idlcwild. 
feels that Newark’s future is assured. 
Ihc airline plans to occupy a new S’ 
million liaugar at Newark, under con- 
struction bv the Port -Authoritv. Tlie 
hangar is -the first to be Inrilt at Newark 
since World A\':ir II. 

Favors LaGuardia 

.American, entrenched at LaGuardia 
with a fabulous 119 daily flights, is 
moving sloivlv at Newark, with 20 
schedules now operating daily there 
(and 29 at Idlcwild). .American doesn’t 
feel the market at Newark as vet war- 
rants la^c-sotlc increases. But the air- 
line foresees a pri>s|>crous future for 
the New ferses field and will step up 
service within ii vear or so. 

Tr.ms AA'urld .Airlines has added to 
its schedules at Newark, now offers 
11 tLiily. most of them in Martin 404 
equipment. TW.A operates 54 dailv do- 
mestic flights out of Idlcwild. 1? at 
LaGuardia. 

National .Airlines, whicli returned to 
Newark in December, 1955. operates 
seven dailv flights, including a Miami 
davcoach. at the airport. National’s 
Idlcwild flights total 22 daily. Tlie air- 
line plans future expansion of Newark 
sclicdules. expects the airport's import- 
ance to increase. .As far as National is 
concerned, selling Newark as a New 
A'ork terminal hasn’t proved to be a 
major jiroblcm. 

Capital .Airlines moved to LaGuardia 
after the closing of Newark and didn’t 
come back until December 1955. 
Pleasanth siirpri.scd by the success of 
its Newark operation, the airline now 
offers 17 daily departures there, 2" 
at LaGuardia. Capital. like the other 
carriers, wants to exploit the regional 


nature of the New York area traffic by 
going into Idlcwild. too. But Capital 
plans to stay in New-ark with at least 
25 nr 50 dailv flights even after facili- 
ties arc available at Idlewild. It is now 
negotiating with tlic Pott .Autlioritv 
fi)r early construction of a hangar at 

Two local service carriers, .Alleghcnv 
and Mohawk, serve the New A'ork 
Cits area through Newark. Botli were 
there before the field closed and re- 
turned when it reopened. 

The airport is also served by New 
York .Ainvavs helicopters, and I'lying 
Tiger Lines and Slick .Airways in the 
all-cargo field. 

Lowen Defends CAA 
Airways. Airport Plans 

Washington— Terming the U. S. air 
navigation s'’Stem the world’s linc.st, 
Cliarics Lowen. Civil Aeronautics -Ad- 
ministrator. told a congressional group 
last week that ‘'we will be ready to meet 
the inoblcins of the jet aircraft when it 
is ready for civil operations." 

Testifying before the House Goveni- 
mciit Operations Subcoinniittcc witli 
four other C.A.A officials. Lowen strongly 
defended CAA's progress in .lirwavs and 
airport development, lie called the fivc- 
vear airways im|jtovement plan the 
"greatest airwav program in history." 
but agreed with Subcommittee Chair- 
man Robert Mollnhan (D.-W. Va.) that 
the plan could be “telescoped" into 

Lowen also said tire area of activity 
of the Technical Development Center 
should he ‘'broadened. " 

The center, lie said, should be 
strengthened in terms of money, facili- 
ties and staffing. 

Lowen described the .Air Coordinat- 
ing Committee as a “necessary evil." 
adding, "we need its sup|Xirt-’’ He said 
tlic committee is "just one of those 
things we must live with" and “if we 
did not call it ACC. it would still be 
with ii.s under another name.” 

Tlic Civil .Aeronautics administrator 
cliargcd that "ton many problems arc 
relegated to committee decision" in 
matters of .lir-traffic control. He said 
that if the C.A.A administrator cannot 
resolve any differences after heating 
both civil and mihtarv requirements, 
"he should be fired." 

I.owen also reported that C.A.A has 
been negotiating with Boeing .Aircraft 
"for some tiinc^’ to obtain a 707 jet 
tiansport for use in indoctrinating its 
personnel in jet operations. This week 
the C.A.A will begin training flight and 
maintenance crews for the one B-57 
and two B-4” Jet bombers it will re- 
ceisc from tlic .Air Force. The three 
aircraft arc scheduled to be placed in 
operation within 90 days. 
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Now a 

detergent oil 
specifically- 
developed for 
all types of 
aircraft engines! 


New Gulfprlde Aviation Series 13 combines 
Gulf’s exclusive Alchlor Refining with a remarkable new 
detergent additive. Together, they give you a new avia- 
tion oil that keeps all types of aircraft engines cleaner 
than non-detergent oils . . . without developing any un- 
desirable side effects! 

Cleaner engines 

NewGuifpride Aviation SeriesD greatly reduces carbon. 


coke and varnish collection around rings and valve 
stems. Cuts down on power-robbing sludge . . .eliminates 
harmful deposits in the combustion chambers. 

More nours between overhauls 
The high film strength of New Gulfpride Aviation Se- 
ries D substantially reduces wear on parts. Why not try 
it for yourself? See how it lowers operating and mainte- 
nance costs; provides safer engine performance. 


New Gul^ride Aviation 
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New G-E Turbostarters give fast starts 
without ground power assistance 
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Here’s How Facilities at General Electric Speed Electronic Bomber Defense System Development 




DYNAT (DYNamic Accuracy Tester) simulates flight con- Located at General Electric’s Aircraft Products Dept., this 

ditions and combat situations on an indoor test range, mini- installation permits all-angle fire testing of electronic bomber 

raising costly flight tests and reducing qualification time. defense systemsat temperatures ranging from lOOFtolfiOF. 

G-E Facilities Help Researchers Anticipate and Solve 
Problems Prior to Airborne Tests 

problems difficult if not impossible to duplicate by 
flight tests. Just as important is the saving in valuable 
time and reduction in expense of airborne testing. 
These facilities help make the saving possible — 
speeding the development of aircraft defense systems 
for tomorrow. 

Engineers: Expanding electronic bomber defense 

projects at G.E. are creating opportunities for you. 
Contact C. E, Irwin, General Electric Company, Air- 
craft Products Department, Johnson City, N. Y. au-i 


Cutting lead time in the development of aircraft 
equipment has become increasingly important. All 
possible measures must be taken to reduce develop- 
ment and testing time in order to speed delivery of 
operational aircraft to our armed forces- 

General Electric test facilities provide an impor- 
tant means of reducing development time of airborne 
defense systems. The test facilities pictured here 
help experienced G-E personnel to analyze and solve 


Thrgress k Our Most Important Product 
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Avialion ff'eek Check Ride; 


Cessna 310 Flies Well, Quick on Controls 


By Riduircl Swponey 

Wichita, Kan.— In its light, twin ex- 
ecutive Model 510, Ce-isna Airctaft Co. 
has produced a sensitise, rcs|3niisi\c 
aircraft tliat has |)erformance to spate. 
It dcscrs'cs a full conipleincnt of flight 
and navigational aids plus professional 
piloting to take advantage of its high 

Cessna has delivered more than 550 
of the Mode! 310. and production of 
the airplane is sold out into niid-Octo- 
Iscr. 1956- 

I he eombiuation of one of the kmest 
weight-to-prmer ratios (9.6 lb. per hp.) 
in its eategors. phis the wingtip tanks, 
makes the 31(1 a sensitive though in 
no sense tricky airplane to fl\ . 

Due to the moment and inertia of 
the tip tanks, the aileron feel of the 



TIP TANKS ol advanced design channel air- 
flim over outer uhig, make for greater lift. 


310 at first seems to be that of a large 
•lirpl.inc This can lead to the applica- 
tion of more control pressure than 
nccessarv to correct for toll in turbu- 
lence or wing-low attitude. 

tt is in the roll axis that smooth and 
steady control pressures are most ncces- 

The axiom is: “Don’t fight the tip 
hoiks, h'ly with them, not against them." 

The 310 is an inherenth stable air- 
plane; induced oscillations «ill damp 
out if the airplane is properh trimmed. 
Pro|>cr control pressures will keep 
oscillation.s from gaiuiug inagiiitodc 
witlioiit inducing ovcrcontrol. 

Nacelle Design 

Kevnote of the 510 design is ef- 
ficienev. The engine nacelles, for ex- 
.iniplc, arc 21 in. Iiigli oseiall, and their 
top surfaces generate al)mit 12'.r of tlie 
total lift. The forward part of the fuse- 
lage structure, where aerodynamic pres- 
sures are high, is flvtsli riveted and com- 
pletely smooth. The tip tanks act as 
.lerodvuamic fences to get more lift 
from less wing area. Total flat plate 
frontal area on the 510 is 5..S sq. ft. 
Design emiJty ueiglit is 2,952 lbs. With 
6d5 lb. fuel iind oil, and a gross weight 
of 4.600 lb., the 510 lias f.OOO lb, to 
Ijc distributed betuecii passengers, 
baggage and optional equipment. 

In all flight regimes investigated, the 
airplane jierfonnante exceeded msnet's 
nianua! specifications, llosvever, niini- 


muni single-engine control speed, pla- 
carded at 95 niph. IAS (indicated air 
speed) «as not siolatcd. 

Altitnde capability and cruising con- 
ditions Mere evaluated and a simulated 
instrument approach «as made during 
a fli^it from Denver, Colo., to the 


Dick Sweeney 

Rjcliard Swcciicv of .\siation Week's 
West Coast Bureau quit keeping traek of 
his Ssing hours after (wssiiig the 5,000 
lioiiT mark. He estimates that Ills log 
miss uoiild total sonic 6,000 hours accu- 
mulated ill over 70 tspes o( prc-ss-ai. 
World War II and postwar aircralt- 

Dick has flciwu single and imilti-cnghie 
pcrsnnal and executive pLiiics, fightcis. 
Iioinhers. transports and experimental 
tspes. Ihe list includes jet airciatt, start- 
ing with the Bell P-59,\ Airacoinel. 

During World 5Vat 11. lie aecuiiiu. 
latcd 5.000 hours of combat flying time 
in irjtTol bombers and fighters of the 
Royal Canadian Air Force. I.iiIct, lie 
sersed in the .\ciny Air Force as a fighter 
pilot in Maj, Gen. CLiirc L. CiicnnmilTs 
Hth Air I'oicc In China. He also was a 
test pilot ill the flight test section at 
M'right Field. 

Cloiniing his careet contains no "hot" 
items, Dick Sss-cciics- says, "My gray hair 
conics from raising kids, not airplanes.” 
He has ciirxent C.\.-k pilot ratings for 
aircraft over 12,500 !b. 
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Cessna plant at Wichita. Other flight 
csaliiation maneuvers were done in the 
vicinity of W'ichita and Hutchinson, 
Kan., which ate 1,370 ft. and 1.532 ft. 
ahos'c sea Iciel. respectivcls. 

Cruise invc.stigatinn coscred takeoff, 
climb to 16.000 ft. for slightly more 
than one liour cruising, then a climb 
to 21.900 ft. for altitude esiiluation. 
Tlic right engine was feathered at 
21,000 ft. to ascertain the 500 fpm. 
rate of descent at 100 mph. IAS with 
the remaining engine ut inaximuin 
power. 

Gross weiglit approximated 3,800 lb. 
al this stage of the flight. 

Point-to-point flight time was 1 hr., 
55 min., for an average ground s^ed 
of 213 mph.. including climb- 'I'riie 
airspeed approximated 190 m|)h. most 
of the time at 16,000 ft. with 50^ 

Proper mixture settings and cruis- 
ing at the higher altitudes com- 
bined to gis'c an m’crall trip aveniec 
gasoline consumption of 21 gal. di- 
agonal hr., a figure around which it is 
perfectly safe to build a completely 
VI'R flight plan. 

Under CAR Minitnums 

Civil Air Regulations regiirding light 
tu'ins specify that airplanes uitli a 
gross weight of more than 6,000 lbs. or 
a stalling speed in excess of 70 nipli. 
must comply with standard single- 
engine inoperative climb requirements. 
Since the 310 grosses less than required, 
and stalls at lower IAS. it need not base 
single-engine characteristics complving 
with CAR. 

But the 310 has good single-engine 
characteristics. It can be trimmed 
hands olf. turned into tire dead engine 
with gear down nitliout excess loss of 
altitude and makes climbing turns into 
or aw'uy fronr the inopcratisc engine 
without excess control activity. 

In simulated single-engine go around, 
ix-rforntcd with 4,000 ft. at ground 


Icscl to compensate for light gross 
weight, the airplane ivas easy to hold 
on course, and when full power was 
applied tu the remaining powerplant 
for go around, deliberate slowness in 
cleaning up the aiqjianc showed it will 
climb at 300 ft./min. in the wheels- 
down configuration. Cleaning up the 
aircraft gave a 500 ft./min. rate of 
climb. Left-hand traffic was used, with 
the left engine feitlicrcd. Standard pat- 
tern entn’ and leaving tracks were fol- 

Light on Controls 

As in all cases of single-engine flight, 
close attention must be paid to keep- 
ing proper trim for zero or vers- light 
control pressures to maintain the de- 
sired flight path. 

.\ii unc.xpectcd aspect of single-en- 
gine control in the 310 is that headings 
can be held within 1 or 2 deg. at cn- 


Ce8.sna 310 

Span 36 ft. 

Fengtli 27 ft. 

Height 10.5 ft. 

Cross wing area . . 175 sq. ft. 

Cross weight .... 4,600 Ib. 

Useful load ...,1.7001b. 

AVing loading. . .26.2 Ib./sq. ft. 

Power loading. . .9.6 Ih./hp, 

Fuel capacity .... 1 01) U. S. gal. 

Oil capaciti'! .... 6 U. S. gal. 

I’nwcrplonts ....2 Continental 0470-M 
® 240 hp. each, nor- 
tpni, 

iiial rated @ 2.601) 
Basic price S54.950 f.a.f., Wichita 


• KANCe BASED ON 100 SALS. FUEL 

• saoss WEIGHT AT TAKE OFF OMO LBS, 



PERFORMANCE CURVES for 310 show range and airspeed at i-arions pow-er settings. 
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cine fcatlicring with aileron alone, feet 
on tlie floor. 

The aiqrlanc nas put through a prac- 
tice ILS approach at Wichita Muniei- 
[xil Airport. .Mthough the demon- 
strator was equipped «ith approach 
coupler, a manual approach was used. 
In this manemcr. steady and smooth 
control pa‘ssiircs arc important. 

Stoll Warning 

In stalls, the airplane entered buffet 
svell ahead of complete stall. W'arning 
horn reaction was frequently more 
than 10 mph. ahead of actual stall. The 
ai^lane breaks clean in po«cr-off stalls, 
with little or no lateral or longitudinal 
nandcring tendency. Full power appli- 
cation naturalh calls for \a«’ correc- 
tion. blit application ot cruise power 
nccc.ssitatcd scry slight yaw correction. 

Using the stall rcciiverv technique 
backed by C.A.\— dropping t)re nose only 
to the horizon and apphiiig power— 
the 310 can effect a power-off stall rc- 
cosers- with less than 100 ft. altitude 
loss from top of the stall. Tlic same 
technique applied to a cruise power 
stall Welds a 10 to 20 ft. altitude loss. 

Rccoi cri- from a power-off stall using 
standard tc'chniquc— dropping the nose 
Ijclow the horizon and apphing power 
to reach safe speed as^^^uickly as possible 

In sliort held technique, taking ad- 
vantage of Is deg. flap maximum lift 
setting, the airplane can become air- 
borne at lighter gross weights in 500 ft. 
Climb over 50 ft. obstacle can be ac- 
complished in just over 1.000 ft. if the 
airplane is cleaned up quickly after be- 
coming airborne. Maximum flap, low 
I.\S power approiiclies make it possible 
for the 310 to be landed and lunicd 



FLUSH riveted fin area has balaiice-d conttuls. 


off the active runway w ithin 600 ft. .At 
maxiinuni gross weight, both takeoff 
and landing distances increase some- 
what- 

Quick Acceleration 

The 310 performs «ell on both take- 
off and landing. The clean design gives 
quick acceleration, and the airplane be- 
comes airborne quickly. 'Ihc plane can 
be pulled off the ground in a hurry 
around 63 mph. IAS, or it tan be flossm 
off gently with slight back pressure 
around 80 mph. No flaps arc used in 
conventional takeoff . The tricycle gear 
gives good stability until airspeed is 
adequate for aidder effectiveness. 

The standard light twin landing ttfli- 
iiiquc is best with the 310, that of 
using power on final approach and cut- 
ting it at the flarcmit. Flap use, outside 
the five deg. applied to offset trim 
change when the gear is lowered, is 
u.vnallv dictated hy atmo.spheric condi- 
tions 'of wind, t'emperature, pressure 



altitude of the field. Smoothness and 
no over-control arc important on final 
approach. 

Many twin engine airplanes arc 
started with fuel boost pumps on, mix- 
ture in idle cut off. The 310, with its 
down draft carburetors, reverses tliis 
procedure. Starting is with boost pumps 
off, mixtures full rich. If the engines 
arc slow starting, a shot of boost usually 
gets tlicm going. 

Overloading can happen quickly with 
this type induction system, and if it is 
suspected the engine is flooded, it is 
best to wait a few minutes for the fuel 
to dissipate before trying the start again. 

With the electrical switches set in 
line, this part of starting is casv'. Starter 
button-boost pump switch locations arc 
close and easily manipulated in the 
starting sequence. Cessna engineers arc 
investigating a change of |jro:cdurcs to 
tlic idlc-cut-olf and boost-pump-oii " s- 
tem, since most pilots are used to that 

On the ground, the 310 is adcquatelv 
controlled by the steerable nose wheel. 
If severe turns arc to be nvadc, brake 
and engine can be used. With the 
power available, care is to be used in 
using the engines as steering aids. 

Structurally, the 310 has a high aero- 
dynamic pressure structural area (for- 
ward fusciagcl designed for ininiinvmi 
drag. 'Hie engine nacelles employ sev- 
eral unu.snal techniques. 

First ceaisideration was streamline, 
small frontal area and effective cooling. 
Built-up sheet metal structures carry 
the engines. Essentially, the design con- 
sists of two channel sections of heavy- 
gage metal, two lateral stiffening frames, 
and stressed skin, combined with a 
transverse bracket tying into the front 
wing beam as a load transmission struc- 
ture. The engine is mounted tm the 
sirnctvirc with heavy rublsct biscuit-ty pe 
mounts to reduce vibration transmisson. 
In addition, the nacelle structure, fabri- 
cated on a jig. extends into the wing as 
underside strvieture. further spreading 
the loads into the main wing. 

Costs Reduced 

Cessna find.s that overall costs have 
been reduced hv the sheet metal momit- 
ing system, compared vv itli tubular steel, 
hi certain parts of fabrication, costs 
arc higher, but when all costs includ- 
ing labor arc taken into account, the 
sheet metal svstem comes out ahead, to 
say nothing of the better streamlining 
that would have Irccn impossible with 
tube steel. Another feature is that cow- 
lings arc integral for strength to take 
the lift loads generated. Tlrcy make for 
time .saving in that they do not have 
to he assembled and installed sqjarately . 

Exhaust augmenter tubes arc used 
to aid engine cooling. In the latest 
icrsion of the 310, which has the large 
biscuit engine hearers, double windows 
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'Man's nath s/ibuM exceed fi/s firasp, or whal's a hcape/i far'- /lubtrl firnirnin^ 


LEAR 





but they could use it 


Nothing in nature can even approximate tlie precise, 
effortless, all-weather flying afforded by a Lear L-2 autopilot wi 
automatic altitude control and automatic approach coupler, 


LEAR 



INSTRUMENT panel of 310 is flexible, providing space for several emnbinations. including 
dual Omni and gyros. Flight group is left, engine group tight. 


are insbilicd in the roar of the passenger 
compartment to offset the augmentei 

Racks Installed 

Cessna builds in at the factory all 
racks for optional equipment, radio and 
oxygen, whether or not the buyer spe- 
ci^es any installations. Rack for tne 
Scott oxygen system, a 2,100 psi. bottle 
and regulator which reduces flow to 
low pressure at the four outlets, is in- 
stalled behind the ba^age compart- 
ment. There are tacks tor marker bea- 
con receiver aud other radio-electronic 
equipment, including autopilot. Racks 
for remaining optional electronic gear 
are forward of the passenger compart- 

Since the first 310 was sold in 1954. 
the plane has undergone few major 
changes. Of these, the majority were 
for psychological reasons or customer 
comfoit, Cessna engineers say. 

Near the wingtips, although no ex- 
cessive torsional or bending loads were 
being incurred, skin thickness was 
raised one gage to avoid giving the im- 
pression of more than usual structural 
aeroelasticity. Corrugation was added 
under the wing skin in the wheel well 
area to prevent oil canning. Tlie struc- 
ture limits did not call for stiffening. 

Forgings replaced welded compo- 
nents in the landing gear when it was 
found that faster retraction could be 
achieved with the plane's electro- 
mechanical system, as well as weight 
and cost saving- A safety switch was 
wired into the warning hom system and 
hooked to the left landing gear. It 
sounds if the landing gear operating 
switch is placed in the “up" position 


while the airplane rests on the ground. 
A w-cisbt limit switch keeps the gear 
from miding while the plane rests on 
the ground. 

Cabin door closings were beefed up 
and changed to double (top and bot- 
tom) locations. Cowl skin was increased 
one gage as a vibration reduction meas- 
ure. One performance factor change 
involved reducing propeller diameter 
from 84 in. to 80 in. Smaller props de- 
liver the thrust necessary, and at the 
same time the prop tips are two inches 
farther from the ground during engine 
runups. 

Continental contributed a modifica- 
tion in the 240 hp. Continental 0470-M 
engines powering the 310. To prevent 
accidental fuel loadups and to drain 
excess fuel when engines are flooded at 
starting, automatic drains are placed in 
Ihc lowest spot in each intake manifold 
rather than in the central spot where 
dmins did not always completely elimi- 
nate raw gas in the manifolds and some- 
times caused heavy backfires. 

Full Panel 

Instrument-wise, the 310 comes 
equipped with a full panel as standard. 
Optionally, Cessna offers one winter- 
ization installation which includes de- 
icing for wings, tail surfaces and pro- 
peller, auxiliary electrically driven gyro 
flight instruments and assorted elec- 
tronic and radio gear priced at 533,925. 

The demonstrator used in the evalua- 
tion carried the company’s Group 2-C 
optional equipment plus a Safe Flight 
Speed Control Instrument system, with 
a total installed weight of 262 lbs. 

Some 70% of 310s delivered leave 
the factory with approximately 520,000 
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BUMBLEBEES CAN'T FLYI 


You’ve heard the oid story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight — important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example; The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
moie large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Loftirig, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us todayl Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 



BMb 


worth of optional equipment installed, 
including a Le.ir L-2 autopilot, single 
or dual .\ircraft Radio torn, \'HF 
15-D navigation .system, AR6 TU B 
fr.insuiiltcr, Lear LVTR-56 transceiver, 
I,ear AD] '-12 or -M radio compass, Lear 
2200 marker beacon receiver. Scott oxv- 
gen system, rotating beacon, auxiliary 
landing light and tail light- Tlie installa- 
tions weigh from 228 to 240 lb. 

A second popular lineup containing 
ail the elements necessary for minimum 
consistent Ih'R operations costs about 
S9,000 and does not have the autopilot, 
second ARC \'I1F 15-D. or seseral 
other items, and weighs about 128 lbs. 

Most indisiduals or business con- 
cerns inscsting S59.950 FOB Wichita 
for a Ct-ssn.i 310 feel that a full com- 
plement of equipment for maximum 
utihisation maxes good sense. Cessna 
has found that 80% of the 3I0s de- 
livered are being flown by piofessiomil 
pilots cinploied by the owning iiidi- 
\idnals Or cumpanics. Common sense 
dictates realization of ali-weather op- 
eration eoBsistent with the initial in- 
vestment and safet)’. 

The 3l0’s range of better than 800 
mi. at aserage cruising covers about 
4 hr. airborne. Cessna investigated ex- 
tending the range and found tnat busi- 
ness airplane range is geared to how 
long an ouncr desires to stav aloft at 
one time. Stops for a sanduicli and 
washing up anoiit even four hours 
seemed to be the preferred system. 
For owners who requite longer range, 
the company has desclopcd auxiliars' 
fuel tanks located in the wings. 

PRIVATE LINES 


New Lcarstar orders by Sinclair Re- 
fining Co. and W. R. Grace & Co. 
extend Mk.l production through Feb- 
ruary 1957. 

Specially modified DC-5 operated by 
Hunting Geophysics Ltd., England, 
carries a magnetometer, electromag- 
netic detector and scintillation counter. 
-Ml can be operated simultaneously. Not 
only can the three types of vital data 
on subsurface ore deposits be measured 
along the same flight line, but they can 
be compared, allowing confinnation of 
one or more readings quickly, the firm 


Ontario no longer aUows private 
pilots who make emergency landings 
on highways to take off from these 
;irois. In the future, planes must be 
tou ed away, the Ontario Department of 
Highways rules. 

.AiRcsearch .Aviation Scrv’ice. I.os .An- 
geles. Calif., is a distributor for Aerojet- 
General Corp.'s aircraft auxiliarr’ take- 
off rocket motors for installation on 


FASTENER PROBLEM 



SIMPLIFIED FASTENING METHOD 

developed for Douglas' fuel-tank access doors 

A design for fuel-tank access doors, in use by Douglas Aircraft Company on DC-6 
and DC-7 airliners, involves a rubber coated as.sembly of fasteners in gasket-type 
clamping rings. Douglas engineers required a threaded, self-locking fastener that 
would retain the advantages of the basic seaUng method while providing a prac- 
tical, safe method of attachment. 

ESNA stippiied the solution in the form of an improved self-retaiBing splinctl- 
shonk type nut. Developed specifically for such applications, the ND2398 offers 
these design features; ( I ) A cliamfered pilot on the shank to eentei- the nut and 
assure equ.al setiting of the splines around llie installation hole. (2) A chip relief 
groove to allow actual broaching of the hole and tlierebs' minimize hoop stress 
in the work; it also insures proper seating of the part. (3) Miiiinnim flange dianr- 
eter for close clearance applications. (4) A eouoterbore to provide thread lengtli 
to accommodate "AN" bolts. 

The spline nuts are simply pres.sed into drilled holes and the entire assembly 
coated with rubber. (The high reusability assured by nylon insert ELASTIC 
STOP nuts is, of course, essential to this type of access 
door application.) Douglas eiigincei-s report significant 
time and labor savings in fabrication and maintenance. 

eSNA can provide a practical sofufion to your 
most difficult fecknul fastening prebiems. Send 
coupon for design information. 
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In choosing data recording equipment, it 
is now feasible to tailor the equipment to 
present and future data handling needs. It 
is no longer necessary to tailor your entire 
program to equipment limitations. 


-j Choosing A System 

for magnetic tape DATA recording 


When magnetic recording was in the 
audio phase of its development, 
there was just one recording method 
— direct recording. But today, sev- 
eral methods are available. And 
while direct recording is still com- 
mon in audio work, it has taken a 
back seat to modulated carrier tech- 
niques in the more critical fiold of 
data recording. 

To take advantage of the broad 
range of equipment and techniques 
now available, start with a thorough- 
going analysis of your own present 
and future data handling . . . data 
processing needs. Then, match the 
techniques and individual compo- 
nents to those needs. 

Choose the recording method first: 
Direct recording is limited in data 
work by its poor amplitude repro- 
duction and poor low frequency re- 
sponse on playback. Pulse width 
modulation (PWM) recording is 
excellent for recording a large num- 
ber of channels with limited fre- 
quency response. Digital recording 
offers extremely high data accuracy, 
but relatively low information capac- 
ity. 

FM recording, electronically com- 
pensated for wow and flutter, offers 


a combination of high overall system 
performance, frequency response, 
and information capacity, suiting it 
for most analog recording applica- 
tions. Any or all of these methods 
can be supplied in the same record- 
ing system by inserting the proper 
plug-in circuitry. 

Consider physical requirements 
next: Where you plan to use a sys- 
tem is an extremely important fac- 
tor, To record data in a missile or 
jet, you will obviously need different 
equipment than would be used in a 
laboratory. But reel size, tape width, 
tape spe^, must also be selected. 
And heads, available for recording 
horn 2 to 24 data tracks or even 
more, should be specified early. 
Keep in mind also the planned final 
disposition of the data, whether to a 
computer, direct writing recorder, or 
other equipment. 

Finally, select system components 
and accessories: In FM carrier re- 
cording alone, you can choose from 
at least three recording oscillators, 
two reference generators, and sev- 
eral signal and compensation dis- 
criminators. Speed control servos, 
power supplies, and remote controls 
also require attention. 


Needless to say, much of this proc- 
ess of selection requires special ex- 
perience, and should be placed in 
the hands of the competent data re- 
cording systems manufacturer. But 
the important thing to remember is 
that data recording on tape is a field 
in itself, with special techniques and 
special equipment that can be 
matched to virtually any recording 
need. The day when the problem 
had to be tailored to the equipment 
is long past. 

More detailed information on re- 
cording systems and equipment, and 
how to select them, is provided in 
"The Role of Magnetic Tape In 
Data Recording," available on re- 
quest to Davies Laboratories, Inc. 



INCORPORATEO 


business iurphiucs as 


emergency 


Dallas Airinotivc. l e.x., engine over- 
liiiiil specialists, cipetictl Ness' ^'ork of- 
fices ill La Gnarcliii ,\iq)ort's Marine 
I'crminal BuiUling. 

Bcceli clistiilnitorsliip for most of \'e 
hnisla, svcstcni lossa and part of South 
Ihikota lias been granted Lang .\iretaft. 
Oiuaha. 

Contract to provide heUeopter sersiec 
111 l^llst Creciiland has been assarded 
Antair, Ltd,. London, by a Oaiiisli iniu- 
ing compans. ,\ut,iir svil! operate tsso 
WeMlaiid-Sikorskv S-Ms to ferry mine 

Cessna is entering the coinniereial 
lieliuipter field ss itli its four-place Cl 1-1 . 
Cisil deliseries ssill start in early 19sS. 

Short Ri"lil (luunse 
Devt-lopotl hy Srliool 

• \ .stre.miliiicd flight course, aimed .it 
deseioping .iviafion interest .nnoiig 
busiiiessiiK'ii and teachers, lias liceii re 
fined bs the Unisersitv of Illinois 

'I he .sslliibus inelndcs 10 hr. of 
flight, tsso hours of flight ob.seiTatioii. 
tsso lecture hours and tsso hours of 
gtoiind obsersatioii. 'Ilic flight training 
goes t<i the solo stage and inchuks 
eros.s<'omitrs ssorfc. at least one landing 
at simill and large ainxitts, demonstra 
tioii and iiistnietiim in a contact flight 
Iniiiicr or siiniilatiir. 

'Ihc Institute lias dcscloped the 
sliort course oset scs'cral seats and re- 
ports that mans students liase con- 
tiiined their training, enlarging the 
business of local operators. 

'Ihc cmir.se elevelopcd bs tlic In- 
stitute rci|iiires three flights a week for 
four sseeks. Price depends iijxiii the 
et|iiipnient used. The liistitiite pro- 
sided the courses on a non-profit basis 
for teachers at ii charge of Is'L Uscrl 
ssere ,\eroiiea --.\C trainers and Cessivi 
HOs for trinisitioTi. a Beech Bonan/a 
for eross-eountrs ssork. 

Details of the ssll.iliiis are asaitable 
from the Institute of .\s-iation, Uni- 
sersity of Illinois. Urhniia. 

New York University 
Ofl'ers -‘Virline Courses 

Ness' York-Coiirses for tr.iiiiing air- 
craft dis]xitcliers, commercial pilots, 

crators and ground sditiol instructors 
ssill lx; offered at night bs Nesv York 
Unisersits School of I'lduc-.itioii in tlic 
lerin beginning Sept. 2-1, 'lliosc infer- 
esteci can eomniunieatc ssitli Prof. Ro- 
land II, Spaulding, Barnes Building, 
54 Stnys eviiit St . Ness- 'Mirk 5. 



NOW A BETTER, SAFER WAY 
TO SHIP SPARE PARTS 

in custom-engineered cabinets by CRAIC 


A well-known electronics manufacturer recently came to CR.^IG with a 
severe “spare parts” headache. His problem: to make completely trans- 
portable hundreds of spare pans for field equipment — and at the same time 
pros'idc quick and easy access to each individual part in order to avoid 
delays in making repairs. 

CR-MG‘s anssver: ii.ghtsvcighi, rugged, waterproof aluminum cabinets 
with sturdy, removable drasvers, indexed and comparimcntcd to make each 
component easy to. find . . . including provisions for such “spares” as com- 
plete receivers and transmitters shcx;kniounted in special slide-out frames. 

Result: -spare parts norv trac'd first class in complete safety — and at 
surprisingly low cost, because CR.AIG has the men and the means to do a 
big job economically . - . and fast. 


For more det.iiled information and descriptive specifications, write 
CRAIG today. 



SYSTEMS, INC 

Dept. C-7 Darners, Mb. 
Phone: Dancers 1S70 
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GUIDED MISSILES 



Terrier Is Fired 
on Mobile Launcher 
in Marine Training 



TWO TWIN CARRIERS (or imti-iiircr.ift niiwilc iiiobilt lauuilicr :mrf l<i;i(1 Ini' rimiuls iiihi unit. 'I'liicli li;is bLCii towed into |x»itiini 
on concrete niiiijK Site for Mwiiiic Chops truiiiint; witli Itciilcr is Chiiiiii liikc. C'nIiC 



LAUNCHER is eiici^i/cd (IcH) Uj Murines on liuck. Tilted teniejs (liglif) truck an 1'61' drone on incoming course. 
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. . . and guickly disintegrates. 


Sanborn 

osclllogrd 


IHANNEL 


pcording 

system 


This new self-contained 8-channel oscillographic record- 
ing system, primarily for (but not limited to) analog 
computer recording, mea.sures only 46W'j;27" x22". In 
n single, space-saving mobile package. Ihc user has a 
complete system for analog computer readout record- 
ing. Input cable connections are easily made at the top 
of the b.ick panel. Eight groups of controls for Ihc eight 
channels are convcnicnlly located on the sloping top 
panel. Driver Amplifier chassis are easily withdrawn from 
the lower pan of the console for inspection. Paper load- 
ing is quickly done from the top. 

Fc.riures of the Model 158-5490 system include 
O.lv/cm to lODv/cm sensitivity; over-all linearity of 
0.25 mm over the entire 4 cm of the chart; drift less than 
0.5 mm/hour; push-pull or single-ended input; r 
turized dual-channel DC amplifiers of improved ci 
feedback design; 5 meg. input impedance each input lead 
to ground; true rectangular coordinate recording; nine 
chart speeds from 0.25 to 100 mm/scc- Frequency 
response is flat to 20 cps. down 3 db at 60 cps for .-ill 
amplitudes to 4 cm peak to peak. 


COMPLETE 

COMPACT 

SELF- 

CONTAINED 


PRIMARILY 
FOR USE WITH 
ANALOG 
COMPUTERS 



INDUSTRIAL DIVISION 
195 MASS. AVE., CAMBRIDGE39, MASS. 
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The M15 JATO . . . developed and 
manufactured by Phillips Petroleum 
Company . . . uses a solid propellant 
made from petroleum row moterials. 

In the photo above, 30 MIS JATO rockets 
give a Boeing B-47 Stratojet medium bomber 
a take-off assist. Use of these rockets per- 
mits greater in-fiight payloads as well as 
operation from smaller airhelds. 

The Phillips MIS JATO operates success- 
fully in the temperature range -75 F to 1 70 F. 
Propellant for the MIS rocket is but one in a 
series developed by Phillips from common 
petroleum-derived materials such as ammo- 
nium nitrate, synthetic rubber and carbon 
black. These propellants are insensitive to 
detonation by impact or explosion. Exhaust 
gases are noncorrosive and relatively low in 
temperature. 

Solid rocket propellants in the Phillips 
series are readily usable for a variety of 
rocket applications from small armament 



rockets to very large boosters. Phillips oper- 
ates extensive facilities for rocket research, 
development, test, and manufacture. 

Can our staff of highly skilled rocket 
scientists help you solve your complex prob- 
lems in propulsion systems, primary rockets, 
booster rockets and related activities? In- 
quiries are invited. 

(.Photoa eourfesr of Bating Airplane Company) 


PHILLIPS PETROLEUM COMPANY 

Bartlesville, Oklahema 

Address all inquiries to: Reckel Fuels Division, McGregor, Texas. 
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Convair Nears End of Tradewind Contract 


deliveries of 11 Convair RTY-1 
T radcnind, tiirbo-])cm'cred bleiidcd-lnill 
flying boats, will be euinplcted this year 
to N'aw Squadron \’R-2, ))robabb end- 
ing OIK of tilt more original coiieepts in 
«atcr-bascd aircraft design. 

I'lftli plane III the small |3roductiim 
order slioiild be delivered to the squad- 
ron this month. T1ie rcniaming six on 
the line at Comair's San Diego plant 
will he rolled out before fX'ccmbcr- 

W'itli no present plans for additional 
orders, the final delivers- will call a halt 
to a program which— after long dcs'clop- 
meiit troubles— fiiullv got out of the 

Roth N.iss and Cons'air sec a long life 
ahead for the T’radesvind. Some obsers- 
ers hasc conqxircd it to the program 
that produced only one XC-99 freighter 
iiiodificatioii of the Convair B-I6. Tire 
XC-99 is .still oixrational iiearlv a decade 
after its deliscry. and still is earrving 
more cargo longer dist.iiices thnn .ms 
other airplane, 

VR-2 also operates the Martin Mars, 
giant fanr-ciighicd seaplanes ssitli a simi- 
liir life history. 

Major problem svith the Trade- 
ss'ind svas its intended posvcrplarit, the 
.Mlisoii Ts-f, sshich the N'asy neser got 
atomid to sponsoring. As substitiife.s, 
Consair engineers called for the Allison 
T'-fO, coupled turboprop engine made 
hs- hooking the posser-])r(ieliiecrs of tss ci 
r?Ss into a single gcarbo.x. 

But the T40 turned out to lie somc- 
ssliat deficient in power at altitude and 
111 fuel con.sumption, Consair con- 
tributed further with an os ersveight air- 
plane, and for a while the entire pro- 
gram looked as if it were to go dosvn 
the drain. 

A redesign of tlic basic airframe ssas 
|)iisiied through tlie San Diego engi- 
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"Design with MicrocaJe in Mind," 
Austenal's latest informative book- 
let, tells you how to get the greatest 
benefit from investment casting. 
H'ri/e jor it today. 


design with 


austenal 


Austenal miCfOCSSt gives 
turbine power wheels more 


In many sizes, for most turbine applica- 
tions Austenal Microcast gives you bjtr 
tcr, less expensive power wheels^p^^ 

Here’s why. Austenal mafe« turbine 
wheels by investment casUi(|,'^thus elim- 
inating costly mach^img and at the 
same time allott^iog me use of new high- 
strength, ultra-high-tcmperature alloys 
that are impractical to machine. 

Too, investment casting is dimension- 
ally accurate. Tolerances are held to 




.020") contingent, of course, upon 
wheel design and size. 

Austenal manufactures wheels in many 
sizes from two-inch midgets to giants 
17 inches in diameter. These units arc 
made to the most exacting standards, 
rigorously checked and re-checked dur- 
ing every production phase to guarantee 
they are exact — internally sound and 
externally perfect. 


. . h's NEW from A ustenal 





T40 NACELLE opened foi aeeess diows eoi 


iictriiig dcpiutniciit. aimed at adding 
10.000 lb. pavload capacity to the air- 
plane. 

1 he intent was that wlicii bigger 
nmiltl be ready to handle them and to 
liiuc extra payload besides. 

.\ttuallv, the additional capacity just 
coinijcnsutcd for the powcrplant defi- 
ciencies. so that the air|}lanc finally 
made its design specifications. 

-\n cxpcriiiicntal version of tlic R3Y-1 
ssas built around a bow-loading door. 
The entire front of the plane tipped 
111) to diseoroc the contents of the long 
hull. 

'1 here lia.i been great interest in 
this design, designated the RsY-I, hy 
Ixjth Nfarincs and ,\rmy, svho see such 
a concept as probablv the oiih feasible 
sohitioii to their amphibious a.ssault 
problems. But interest is one tiling and 
proeurcinent money is amitiicr. and so 
far. all Convair has seen is the interest. 

I'he R?Y-I Trodesvind is powered by 
four .Mlisnii T40 turboprops rated at 
5.S00 eshp. 

\\'ingspan is l-t? ft.; overall length 
is MZ.? ft. Tip of the vertical tail 
towers ll.i ft. abosc the ground. 


CL-28 Skips Prototype. 
Ls Near Final Assembly 

Prototype stage is to be eliminated 
in the CL-2S, the Canadair maritime 
reeonnaissanee sersion of the Bristol 
Britannia, and the first aircraft now 
nearing final assembly at the Montreal 
factory is the production model. 

The CL-28 is scheduled to fly carls’ 
next year with W'right turbo-compound 
piston engines, not turbine engines as 
in the Britannia. Like the Britannia, 
the CL-28 w ill bas e a svingsixm nf 142 
ft., lint the fuselage length has been in- 
creased from the 114 ft. of the Mk. 
100 Britannia to 122 ft-, 2 ft. shorter 


than the Mk, 300 Brit.iimia. 

With piston engines, chosen tor 
maximum ectimimy, the CI.-28 will 
base an endurance of 24 hr. and a 
crew of 15. Maximum all-np weight 
«’ill be slightly less than the 1 50,000 
It), of the Mk. 100 Britannia. 

'I'itiminm is being used for the first 
time in a Canadian airframe, tlic com- 
|xuiy reports. It replaces stainless steel 
in the engine fircsviills. 'Mie 600-900 
lb. of titanium per aircraft replaces 
1,800-2.700 lb. of stainlc-ss steel. 

All wing and tail surface strnetnral 
drawings have been redrassn to Ameri- 
can .standards, and North American 
ctjnivalciifs established for all materials 


and parts. With this exception, the 
isiiig. fail .surfaces, landing gear ami 
the sers’o-tal) frcc-floating-snrfaee ]>ri- 
maty flight control system of the Bri- 
tannia arc nnehanged in tlic CI.-28. 

'Hie original RC.Al’’ order fur 1 3 air- 
craft has been incrc-ascd, hut the mim- 
ber has not been disclosed. 

Bristol, which has its own Canadi.m 
subsidiaries, will overhaul Proteus en- 
gines of the ten Britaimias purchased 
or mi option by Canadian Rieific .Air- 
Tinc.s at the plant of Bri.stol .^cro-I'.n- 
gincs (Western) Ltd. The Vancouver 
jilant, being expanded now. ssill base 
Canada's largest tnrhoprii|3 test cell, 
designed for engines up to 6,500 h]). 



REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 


Tubing Seal Ca.p, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemhlies. 


TUBING SEAL CAP, INC. , 
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Valve Talk 

FOR WM. R. WHITTAKER CO..^LTD. 
BY MARVIN MILES 


(Rerun hyapecM reijiiest) 


ir his itrsk is toHiicd h ilh corrfspomlrm'f ... If his sccrt-lary's 
uuiiiii^ patipiilly with n half-coiiiplelri] Irlhr in Itpr noU-hooh 
... If hp’s busy on the- phone, wilh three or four rails hohliiiK. . . 
If there are visitors in his offieo and others lined up outside . . . 
he’s a buyer— Ihe ;tuy who for a modest salary spentls millions 
of dollars for his aircraft eonipany each year, saves the firm 
untold expenditures an<l gels blamed for all shortages, late de- 
liveries, and other troubles, witb rarely a pal on tbe buck for a 
job well done. 


He's a man who is paid fora 40-hour 
week, although he averages more like 
50 hours — including Saturdays. He has 

mountain ot work that's piled on his 

His sal.iry ranges in the vicinity of 
S5U0 to S700 a month, but in any one 
year he may write 10,000 purchase 
orders totaling perhaps $15,000,000 to 
buy thousands of items from hundreds 
of different suppliers. 

And in this buying, he may. by skill, 
ingenuity and knowledge, be responsi- 
ble for savings in the millions. In fact. 

buyers is to tote up and compare the 
savings they have made for their com- 

A dedicated man, personally proud 
of (he job he accomplishes, the average 
equipment buyer has been at his task 
for 10 years or more, having won Ihe 
job through experience in follow-up. 
e.spediling and assistant buyer classi- 



Everyone with whom he deals ex- 
pects him to be — and by and large he 
is - an endless source of information 
on each ot the thousands of items he 

It's an ulcer-building job, but the 
buyers seem to enjoy the challenge of 
juggling dozens of phone calls each 
hour, perhaps fifteen office visitors each 
day, They gripe about Ihe bales of 
paper work involved, but in the same 
breath they thank their fates for de- 
pendable vendors. Ihe eflicicncy of their 
secretaries and assistants, the expedit- 
ers, the follow-up men and the assist- 



USAF Takes Delivery 
of First Wichita B-52 

Wichitu-l'irst B-52D delivered to 
tlic Air b'urcc from the Boeing Airplane 
Co. Wicliita phint uiidct the second 
source program was flown the 1,400 mi. 
from blcConncll Air l''orcc base at 
Wicliita to C.istic Air l''orcc base near 
Merced, Calif., in 3 hr. and 11 min. 

Crew frotn the 93rd Bomb Wing 
rtf the Stnitcgic Air Coimnand took tiie 
delivery, wliieli was on schedule. 'I'lit 
\\'icliita plant was officially tianied its 
sceond source in October,' 1933, and 
rolled out its first B-320 cm schedule 
in Oeceniber, 1935. 

I'lic B-52D, built at the Wichita l)i- 
\isinn only, is exclusively a long-range 
bomber, Tlie B-32C can be used tor 

With the B-32 dclivcrt e.nnc tlie 
announcement that flic B-47 Produc- 
tion coinniittcc, whicli has coordinated 
tlie iiiauufactiirc of more than 1,600 
B-47s, has been disbanded. The com- 
mittee,' which included USAh' and suit- 
contractor rcprcscutativos, had its he.id- 
quarters at ^Viehita. 

T2V-1 Patuxent Tests 
Will Begin in August 

Burbank— Sixty-day evaluation of tlie 
T2V-1 SeaStar carrier based jet trainer 
(AW, April 23. p. 62) will begin in 
August at the Naval .Air Test Center, 
Patuxent River, Md. Earlier estimates 
had called for the evaluation to get un- 
der way in May or June. 

Navy pilots liave begun the second 
flight checkout at Burbank and their 
rcconnncndations will be incorporated 
ill the planes sent to Patuxent. 'Ihe first 
Nat y checkout wtjs done last Martli, 

Engineering flight dcnioiistraticm 
tests for stabilits- and control, power- 
plant and spin eharactcristics contimie 
on the first production model. The 
second is being used for .sbatic tests, the 
tliird for striietur.d buildup tests. 


B-57 Grouiuled 

^'iisliiiigtoii-CSAF's bacKral and rc- 
comuiissaiicu Martin B-57 twin-jet 
bomber has been gremnded. 

The action was taken tn allow lime 
for a permanent correction of ttoiihic 
with tlie horizonhil stabili/ei actuator. 
AVnrk is being pressed bv Ihe Air Ma- 
(criel Ciimmnnd and Martin. 

The B-57. US.\E' version of the Brit- 
ish Canberra irornber. has been operating 
at restricted speeds and altitudes since 
the problem first came to light in |ami- 
arv. The pLine is powered bv Wright 
165 jet engines. 
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Northrop Anaheim can 
dose the loop 

in your weapon systems with 

GROUND SUPPORT EQUIPMENT, 
TRAINING AIDS, 

and TECHNICAL MANUALS 

Northrop Aircraft and its subsidiary, Radioplane 
Company, have a backlog of many years experience in 
guided missile and jet aircraft development. Major 
engineering and production activities have included 
such projects as the Snark SM-62 intercontinental 
missile and the Scorpion F-89 all-weather interceptor. 
For these projects, Northrop has designed, developed 
and produced ground handling equipment; electrical 
and electronic test equipment and related special tools; 
mobile training units; and simulators for many major 
weapon systems. Supporting facilities in these latter 
fields include systems engineering, reliability analysis, 
design, prototype development, production, field service, 
and preparation of technical manuals. 

Now, through the Northrop Anaheim Division, the 
company's capabilities in these supporting activities 
are available to you to "close the loop” in your weapon 
systems program. Your inquiry is invited. 







For immediate consultation on your problems, contact 
Mr. Thomas H. Quayle, Division Manager, Northrop 
Anaheim, 500 East Orangethorpe Ave., Anaheim, Calif. 

NORTHROP ANAHEIM 


A DIVISION OF NORTHROP AIRCRAFT, INC. 




Meeting 
of the 
hoard 

Tliis is a briefing for action! The chairman 
is a squadron leader, ..he is responsible fnr 
today's shun. The mission is gunnery. His 
hands talk in jet-age language as he de- 
scribes a high altitude target approach. 


These arc Navy pilots. Young men who 
love the challenge of high adventure, In 
minutes, they will be streaking through 
the sky ...putting to work the unmnlched 
night skill that ov er 570,000 worth of Air 
Navy eseculive training has given them. 

Now their executive suite is a shipboard 
ready room. Tomorrow, it may be the 
bridge ol’an atom-power^ carrier or the 
meeting room of a giant corporation. In 
eilher case. ..Air Navy training is mak- 
ing them realty for the job. They have 
been luiighi by experts. .. and they 
learned their lessons well. 

Their abilily to think clearly. ..act 
quickly, their soreness under the respon- 
sibilities ofcommtind, their alert concern 
for safety and other men, their inspiring 


spirit are all Air Navy qualities that mark 
them as men of authority... proud men 
w ho serve their country on a proud team. 
TUc Air Navy loam is the learn lo wake! 
Can ,r«(t qualify for it? Can you qualify 
for over 570,000 worth of Air Navy 
executive training that will benefit you 
all through your life? Visit your nearest 
Naval Air Station for details or send 
the coupon below today to; NAVCAD, 
Washington 25, D.C. 


NAVCAD ! 

WASHINGTON 25, D. C. I 

Now ihcre ctro two ways lo bca naval aviator j 
□ NAVCAD program! ir voo atr j 
collcEC. you quality tor the logular prograio. j 
2. AVIATION OpyCER CANDIDATE j 
ar'unmarriaU, you ore ^gible tor curly coni- | 
pniujon, incrcascO pay and ocher bcncitis. | 



F-101 Intake, Seals Designed for Supersonic Flight 



MAIN GEAR of McDnnnell I'-lOl reflects Nav-ul design icquire- 
iiients >11 positiou of lioev on rear fjcc of leg where ermh harriers 
would not rip tliem off. Hut ISIf.kt. Iandiui> s|>ced can tip Hre 
frctid.s; tlie debris w'ipes off liocy on the rear of the leg. Lines 
tire now being ttOocaled to the front. 



TWIN TURBOJETS of the \'oodo<i cvUtiiist below tbe tail sup- 
liorting stnictme. hairing between engines and under forward 
|itirt of boom is titaiiiniii structure to take tbe heat, blnvt and 
corrosive effects of llie htilpipc and inainttiiii strengtb. Note 
large tnii'cl of the bigh.iiioiinted sittb bill. 
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Transoceanic Flights 
Prove Dependability of 

CURTISS-WRIGHT 

TURBOLECTRIC 

PROPEUiRS 




MATS Boeing YC-97J 
Operations Demonstrate 
High Performance of 
Propeller Type now in 
Production for Giant 
Douglas C-133A Transports 

A USAF Boeing YC-97J turboprop aircraft, in 
operation with the I700ih Air Transport Group 
of the Miliiar>’ Air Transport Scrs’ice (MATS), 
has set new records over both the Atlantic and 
Pacific Oceans— in tests that proved the precision 
control, smooth operation and long haul depend- 
ability of Curtibs-Wright Turboleetrie propcllers. 
In similar testing, the same MATS squadron 
kept two YC-97JS Hying for a total of 46 hours, 
35 minutes in a 24-hour period. 

The high performance of Turbolceirics — the 
propellers specified for the giant L'SAF Douglas 
C-133A turboprop transports and for the major 
U.S, turboprop engines — is a result of precision 
control of engine speed and fuel reserves, through 
positive pitch change and dose synchronization, 
Turbolceirics have been proven by 37.000 
hours of test and highi on high speed, long range 
turboprop aircraft . . , performance which is in 
turn backed by millions of hours on such aircraft 
as the B-36, using Curtiss Electro-Mechanical 
Propellers which embody many of the same 
design principles. 


YOUNG MEN! JOIN THE U.S. AIR FORCE 

Invsttigale Career Opportunities 
ot Ycur Nearest Recruiting Office 




6S 



SIM5T1C 


molded parts stay serviceable at 500 F 


Molded part.s of Silastic*, Dow Coming’s silicone rubber, 
show little or no change in physical or dielectric properties 
after long exposure to temperature extremes which would 
Get latest data on Silastic quickly ruin organic rublwr. Leading rubber companies 
fabricate Silastic molded parts in practically any color. 
Mail coupon today size or shape. 



Typical Properties of Silastic for Molded Parts 



—ISO to soo 
600 to 900 
ISO to 300 
IS (o 40 
20 to 90 
400 to 500 
on type of oil 


II you coRsider AIL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones 


DOW CODNING CORPORATIOH • MIDLAND. MICHIGAN 



Certificates of 
Necessity 


PIONEERING is our business 


i 




MACHMETERS, 
AIRSPEED INDICATORS 







How!... the NEW 

JOBINSON 
WIRE 
'TWISTER 



wifb P»iGOW/lt 

GRIP -HEAD 

evcrl The i—... 

DIAGONAL CBIP-HEAD « 
dcsisnnl especially for Chose 
pam>w> ham-CO'Teach places. 
SpliC-sccond whirling accioo 
safcly-wires 3 entincs in time 
teeiulred for one by any other 
method . - . saves as much ar 
$140 per engine assembled. 
a-TOOLS-lN-1 , . pliers- 
cutters'twisters. Sidc-cntting, 
oil-tempered head. Permanent 
t»oi«c bearing. No ad/iist- 
nts. Jaws lock on wire, 
't slip off. Perfect, uniform 
St every time. 

12 " $ 21.50 

“VT 9"-'“.fficn?'^'’-j20.50 

r RALPH C. ROBINSON CO. 

Bea494W No.SacramanrolS.Calii. 
Canadiar. Dislriburor.Gensaiei.lrd.. Mahon.Oni. 


How to 
keep fully 
informed 
about 
ElECTRONIC 
DATA 

PROCESSING 
with a 

minimum amount 
of reading 



Dole Precessing Digest is n monthly service 
coiilaining carr fiilK' prepared abstmcis on 
iiuiii.igement's newest tool— Electronic Data 
Processing. Each month DPD editors review 
articles from more than 80 magarines and 
Itoolcs in this import.ml field. You gel the 
facts and ht*\’ ideas from the articles... 
cmililing you to keep up to dale on this 
iiicrensingly important field for only a few 
mimitcs' reading time once a monih. Refer- 
ences are provided should you «ant to read 
the complete article. 


TREE copy of current obslraetsf 

Let us send )ou a free copy of the current 
release and a list of the publications regu- 
larly reviewed. We know you will want to 
receive Data Processing Digest regularly. 
One) ear’s service ( 12 monthly issues) «Mts 
only S24.O0. Send name and address today. 
CANNIN6, SISSON and Asseel^Bles ^ 



IWinP^r. 


Lockheed Missile Plant 


.Architects drawing of lockhccd Missile Systems Division's new* Snnnsvaic, Calif., plant. 
Facility will consist of 250,000 «j. ft. Original plan was to build a 96,000 sq. ft. niamifac- 
turing building (upper right), but the project was enlarged to include a similar building 
for engineering (right front), administiiihnn building (left front) and cafeteria (upper left). 
Plans are for the plant to be occupied by next suminct. 




Boeiii" Splits Shares, 
Adds Stock Di\ idend 

Seattle— 'I’wo-for-onc stock split ap- 
proved last neck h\ Hoeing .Airplme 
Co. directors is matched witlt a change 
in dividend policy, 'nie ixick.igc is de- 
signed to pemiit a greater accunuilation 
of eapital funds needed, among other 
things, to finance an expansion program 


in which it is estimated SOO million 
will he spent bv Oee. ?1, 1958. Pre- 
vious estimates had boon around S70 
mill ion. 

Boeing stock picked np almost 11 
points on the New York Stock Kx- 
change the morning the split was an- 
nmineid. hut brokets were not snr- 
jin'scd bv the inosc. It had been pre- 
dis’tcd in a Standard & Poor’s report 
more than a week beforc- 

The stock closed at 941 at the end 
of the week the split was announced, 
an increase of 41 points. 

President William \I. .Allen, in an- 
iioimcing the board action, said that 
the companv rct|uitcs substantial addi- 
tional funds resulting from changes in 
|ovcrninc)it contract progress pay- 
ments. and to finance the 707 jet trans- 
port production program, as well as for 
additions to plant and equipment, 

• •Boeing previously had announced the 
cxpinsion program for the Seattle area. 
Included ate a new development center 
now under coiistmetioii south of the 
main Seattle plant, and additions to the 
engineering, office and maniifachiring 
facilities at Benton, Wash. 

Under the new policy. Boeing will 
]xiv a tiiiarterlv cash dividend of 25 
cents per share, supplemented by a 
small annual stock dividend. 

"It is expected,’’ .Allen said, '’that 
the cash dividends at the new r.ltc 
pins the cash value of the stock divi- 
dend will exceed the ainovint of the 
cash dividend at the rate in effect for 
1955 as adjusted for the stock split.” 

In the opinion of the directors, the 
split, with the new stock to l>c issued 
•Augtist 6. will broaden the market for 
the stock and result in an increase in 
stocklioldcrs- 
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New SPS Fasteners Have 220,000 Psi Tensile Strength, 
Up to 90% Increase in Fatigue Strength* 




Hi Psi units . . . results of advanced 
concepts in thread design 
and preloading techniques . . . 
add strength, security 
and weight saving 
to aircraft structures 


Conventional bolts were not strong enough to fasten 
jet-age aircraft now on drawing boards, So Standard 
Pressed Steel Co. discarded obsolescent fastener con- 
formations, materials and production techniques and 
designed a new high strength bolt— the Hi Psi EWB-22 
—which has greater tensile and fatigue strength than 
ever believed possible. 

But it is impossible to get the full benefit of the 
strength of any bolt unless it is preloaded accurately. 
PLI washers, simple mechanical devices for preloading, 
insure that every Hi Psi bolt Installed in an airframe 
will carry its full share of the toad. 

Conventional nuts were not strong enough to develop 
the full strength of the EWB-22. So SPS produced the 
EWN-22 locknut to complement the bolt. It is a high 
tensile strength self-locking nut with a 12-point external 
wrenching surface which makes possible the high 
wrenching torque necessary to seat the EWB-22 securely, 
'Compared wiih slaadard 160.000 psi balls, ai 8,000,000 cycles. 



iWN-31 locknut was designed to develop the full strength of 
the EWB-22 boll. One-piece, all-melal nui has increased bear- 
ing surface, is specially heal treated for maximum tensile slrengih. 
has 1 2-pointesterniilwrcnchingsurfacefor high wrenching torque. 



New Hi-R Thread Form is Key to Great Fatigue Resistance 



The EWB-22 has greater tensile strength and up to 
90^ greater fatigue strength than its strongest standard 
counterpart, the MS boll. The high strength of the bolt 
is due partly to the new alloy steel of which it is manu- 
factured, partly to the generous (tllet under the head, 
and partly to the fact that the threads are cold rolled 
after the blank has been heat treated and ground 
smooth to remove all surface imperfections and 
decarburlzed metal. 

But the chief factor in the great fatigue resistance of 
the EWB-22 is the new Hi-R thread form developed 
at SPS, Normally, the thinnest — and hence weakest— 
part of a bolt is the minor diameter of its threaded 


section. The Hi-R thread form increases this dimension 
by 1.5 to 3.2% (depending upon bolt size). In addition, 
the thread root radius has been increased. This root 
radius is not a "worn tool arc." but a smooth uniform 
curve which fairs smoothly to the thread flanks, at the 
point of 15%, thread depth, with an uninterrupted 
surface. (Existing gages, designed for 83'/3% thread 
engagement, must be opened to accommodate the 
EWB-22. However, the thread will assemble readily 
with standard nuts, since the basis of the thread design 
is the 60“ American National Thread profile.) The uni- 
form radius reduces stress concentration factors, in- 
creasing fatigue resistance to a maximum. 



actual strength in pounds plotted against toll 
from SPS material selection, forming, and heal 




New EWN-22 Nut... 

Preloaded with PLI Washers . . . 
Develops Full Strength of Bolt 


The EWN-22 self-locking nut equals the EWB-22 
bolt in fatigue strength. The load is distributed 
over more metal threads than in conventional 
fasteners. And increased dimensions — in thick- 
ness of base and washer face, and area of bearing 
surface — help reduce stress concentrations to 

Assembling Hi Psi-22 fasteners is a simple 
operation. The nut is lightened down until the 
outer PLI ring can no longer be rotated by a wire 
inserted in a feeler hole. No complex electronic 
equipment, no unreliable torque wrench readings, 
Only strain gage or extenso meter measurements — 
not feasible in production operations — exceed 
PLI washers in accuracy, 

Eietailed information on Hi Psi fasteners will 
be gladly sent on request. Write Aircraft Prod- 
ucts Division. Standard Pressed Steel Co,, 
Jenkintown 3, Pa. 




STANDARD PRCSSED SHEl CO. 



AIRCRAFT PRODUCTS DIVISION 



Have you 

received your copy? 



VALUABLE NEW 
TECHNICAL DATA 
DESIGN IDEAS 
MATERIEL INFORMATION 


Send for 

"Introduction to 
FIberglas Fabrication" 
by 

KOCH FIBERGLAS 

TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 

Every day, Koch Fiberglas is 
filling new uses in your industry 

RADOMES 

AIRCRAFT STRUCTURAL PARTS 
JET ENGINE CASES 
IMPELLER BLADES 
MISSILE CONTROL SYSTEMS CASES 
AIRBORNE ELECTRONIC EQUIPMENT CASES 
AIRCRAFT FOOD CASES 


Do you hove o materiel problem? 
Koch Fiberglas 
may well be the answer. 



KOCH 

FIBERGLAS 


One oE the world's largest fabricators 
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r-L- 

WE’VE 
1 GOT ’EM 


any amount 
any kind 
any time 



u 


WOODS 

Aircraft Supply 

309 Weet Elmwood Avenue 
Burbank, California 

^ rfie right connection 
for the right connectors 






Aircraft Controls 


chosen by Northrop for remote control of tow target reel 





Radar Tape Recorder 





Men, Methods and Machines 
teamed for CONTROLLED WELDING 


at Lavelle 

Experienced welding engineers and technicians use individualized aiid 
advanced methods with Government Certified equipment to produce 
specification weldments at Lavelle. This accurately contrail^ weld- 
ing insures the Grumman engine shroud shown above against the 
stresses of high temperature jet engine speeds . . . where peak per- 
formance proves the advantages of this specialized Lavelle fabri- 
cating service. 

Lavelle fabricates weldments of titanium, high temperature resistant 
nickel and steel alloys and aluminum ... by resistance, automatic or 
manual inert gas. metallic arc, and oxy-acetylene welding- Weld 
quality is controlled by rigid inspection using X-Ray. Zyglo, Magnaflux 
and microscopic procedures. 

Major manufacturers depend on Lavelle’s controlled welding to meet 
exacting specifications . . . Lavelle’s dependable delivery to meet 
demanding production schedules. When your production standards 
require the finest in specialized fabricating services . . . contact Lavelle. 

9 This illustrated brochure gives additional data on Lavelle 
services. Write for a copy without obligation. 

UVEILE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 
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FQDTE BROS. 


"Tmuttuoaint, Tiaufk Si!2S<&«p» 

FOOTE BROS. GEAR AND MACHINE CORPORATION 



Jet history was made on December 7, 1955 when the 
first Wichita-built B-52 Stratofortress wa.s rolled from 
Boeing’s Wichita plant. This giant was completed four 
months ahead of the original Air Force schedule . . . 
representing a unique achievement in planning, engineer- 
ing and production. 

Foote Bros, is proud to have played a part in making 
this accomplishment possible. The stabilizer trim mech- 
anism, flap drive assembly, wing flap screw assemblies 
and angle gear boxes for this model plane are some of 
the many precision assemblies currently being produced 
by Foote Bros, to meet the complex requirements of 
today's near sonic, sonic and supersonic aircraft and 
guided missiles. They represent the very finest in engi- 
neering, manufacturing technique, quality control and 
reliability. 

Aircraft industry leaders took first to Foote Bros, for 
precision gearing and geared assemblies such as control 
surface actuators, jet engine gears, propeller pitch control 
gears, canopy actuators, and accessory drive units. It will 
pay you, too, to see Foote Bros, first for your precision 
requirements. 


Army Contrarls 

I 'ollowiiig is ;i list nf iliicbissifit'd COIl- 
Iracts for S2T,II00 and mvr. ;!■, released 
be ,\nny Contracting t)fficcs; 



Viiro .Tiajomy 

IiiEt-rt'Kl ill T1 u4‘I>1o1 

Ncce York-\'itro Coqx. cvliieli lia- 
Iitld a ininoritv interest in 'ITiieblot -\ir. 
craft Co., of U'etlieMl.i. \kl.. will acejuirc- 
niiijonh interectin the coni|xiny. \'itro 
«ill e\eliangc il.iKlU shares of imthor- 
i/ed bill itnissiied coiimnni stoeL for 
ZO-f.OOO shares of Thicblot stock, repre- 
senting the Inildiiigs of .\rniand J. I hie- 
hlot, president of the firm, and ollieis. 

•Iliiehlot .\ireraft. which will beeonic 
a wholly emned siihsidiaiv of \’itm, em- 
ploys iilKint -too persons’ in design and 
proclnefion of .lireraft eomponents and 
ordinance, fit addition, it o|Xfales the 
Martiiislnirg, \V. Vii. .Airport. 

\el(i|3ineiit, and in petmeliemie.il fields. 

Briliisl) .\ii' Indiislry 
ExpofE.s .Show Inon-am- 

London— British air industry exports 
for the first fice months of 19sh total 
SI27 iiiillicin, 77'» higher than the 
sainc period for 19i5. vchidi «as a rec- 
ord year. Mac exports Intalcd S25 mil- 

Kxports to the United States-sahicd 
.it S5 million-led those to all other 
nations for May. 





ONE... 

or 

ONE 

THOUSAND 

Safeway 

WOVEN HEAT ELEMENTS 
are specially made 
to fit your individual needs 

A Safeway representative writes, 
phones, or if possible, visits each cus- 
tomer before blueprints are drawn to 
ascertain that we liave all essential in- 
formation. As a result, every order, no 
matter how large or small, is filled ac- 
cording to individual specifications . . . 
tailor-made to meet your most exacting 
requirements. 

An unceasing research program is 
further assurance that ever.v unit pro- 
duced b}' Safeway, the pioneer in ivoven 
heat elements, is keeping pace with de- 
velopment in industry. 


Typical applications aie for hfliropter rotors, 
nerial aimeras, hrated pipft, and propeller 
Idiides. Many more include lifniino and de- 
Icing unitn iv airrni/t mill ii vnriXy of healing 
elements for molds, dies, traps, tanks, ovens 


For pour copy of a fact-filled folder, write to: 
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New PROPELLERLESS 


Aircraft Engine Tester Uses 




AVIATION 






Where Aviation Engine Lines Must Resist 

TEMPERATURE, CORROSION 
VIBRATION, PRESSURE 

TITEFLEX Me METAL HOSE 



Titbflex Flexible Metal Hose made from brats, 
monel, inconel, bronze, and stainless steel, conveys all types of 
organic and volatile liquids within an extrtme temperature and 
pressure range for every type of aviation engine . . . including 
the most advanced jets and engines still on the drawing board. 

Some of its applications as a metal hose or component part 
for both Jet and reciprocating engines: 


• Oil lines 

• Fuel lines 

• Ignition harness 


• Air lines 

• Wiring harness 

• Thermocouple harness 


Complete Engineering and Field Service 
Titedex flexible metal hose is made in a range of alloys to meet 
the individual customer's specifications. In aviation, as in other 
fields, our engineers and designers are glad to work with you 
on development problems — from design and mock-up to final 
performance. Let us help you solve your connection problems 
•—write today for literature. 
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ICAO Itisues Manual 
For Air, Ground Training 

Montreal— Intcrastional Civil Avia- 
tion Organization has issued an air and 
ground ctew training manual ‘designed 
to encourage a high standard of pro- 
fessional training and competence and 
to give a sense of continuity and com- 
mon international effort to aviation 
training centers all o\cr the world.” 

'Hie manual, described as a guide for 
aviation authorities and technical train- 
ing school operators rather than a text- 
book, was produced bv the secretariat of 
ICAO in collaboration witli asiation 
tiaiiiing esperts from \urious countries 
among the 68 represented in the or- 
ganization’s membership. Sections of 
tlie manual presently asailable in Eiig- 
lisli, French and SpanisI) deal with 
commercial pilot training, use of avia- 
tion training films. IC.AO’s snithctic 
traffic control<oniniunications trainer, 
radio operation, radio mechanics, ait 
traffic control .rn<l airport fire service 

Beech Will Build More 
Coinifonenls for F-IOIA 

Additional Military contracts for 
Rccch Aircraft Corp. include a second 
follow-on work order for McDonnell 
F-lOlA Voodoo jet fighter components 
totalling about 57,750,000, extending 
tlie project until March 1958. and a 
55,107,000 contract from US.AF for 
\[,A-1 mobile multi-purpose ground 
power units for aircraft. 

Edo Stork Goes on Market 
Ending Clo.sed Operation 

•After II years of operation as a 
dosed corporation, the Edo Corp.. Col- 
lege Point. N. Y.. has put its class .A 
stock on sale to tlic public. Tlie stock 
is listed on the Anietican Stock Kx- 
cliangc and was selling from SR. 50-9 a 
share. A 15-cent disidend uas declared 
last month. 

Kdo, founded in 1925 to manufac- 
ture seaplane floats, has since expanded 
in tlie nydro-dyn.nnics field, and into 
the electronics field. 

Machine Tools, EquipinenI 
Will Be Sold at Offiitl 

Sc\’ctal lumdred niadiinc tools .ind 
items of industrial equipment will be 
sold by tlie Tiimpanc Co., Offutt .AFB, 
Neb., on a sealed bid basis beginning 
in September. Requests fur invitations 
to bid should be addre.ssed to the com- 
|)iiny. I'hc equipment is in storage .it 
tlic .Air Force Departmental Industrial 
Eqmpincnt Reserve Storage Site No. 1 
at Offutt, 




New... Xiteflex 

high -temperature 

HOSE CLAMP 

Witlistanils all Stresses 
Cominon to high-temp 
Clamp Applications 


niis new cushioned Uteflex 
Hose Clamp is made from 
lempercd stainless steel. It is 
lined with die-formed metal 
mesh that retains its shape, 
cushioning quality and grip despite excessive heal, pressure, and 
the action of acids, lubricants and synthetic fluids. 

Here, at long last, is a ruggedly designed clamp with vibration 
resistance and positive electrical bonding qualities. It is the all- 
purpose clamp for all hose and tubing connections in jet engines 
and other high-temperature applications. 

Here's the me damp that can satisfy emy application on a jet 
engine. Its ease of initallalion plus unlimited shelf life are addi- 
tional operating advantages. This will permit you to standardize 
on one clamp — the Titeflex high-temperature clamp. 



AVIATION 


<. Jdy 16, 



Tlie Inleixjeptor champion 
has a midget manager 

Tlie de\elopment of Century Series Aircrnfi 
has greatly intensified the need for Glannini 
precision instruments and systems to sim- 
plify the increasing complexities of high 
speed, high altitude flight. An outstanding 
example is the Giannini functional Mach 
computer for the elevon trim-servo system 
which enables the Convair F-102A all- 
weather interceptor to maintain subsonic 
trim characteristics at supersonic speeds. 


Giannini Trim-servo System 
specified for Convair F-102A... 
wide range. -.high altitude.. .sensitive 

ha.s such capability and flexibility that a 
prototype computing system was produced 
for Convair in less than three weeks. Delivery 
of the first production model was made in 
less than two weeks from date of purchase 

This rapid design and development is one 
more instance of Giannini's superior per- 
formance in the engineering and production 
of quality airborne equipment. 


The trim-servo system, a highly accurate 
Mach number and altitude seiising-compul- 
ing system which reacts to speed clianges as 
small as 0.0005 Mach, is one version of the 
servoed bridge network computing systems 
previously designed and developed by 
Giannini avionic engineers. The basic design 
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Priorities Built In Automatic Voice Relay 


liy Piiilip J. Klass 

.\u automatic voice relay 
aliich comerts Volscan {rcturn-to-basc 
computer) flight [Wth steering signals 
into linmaii x'oicc radio conimaniK, giv- 
ing priority to urgent messtgcs. has 
been deselo|>ed hv Cook Resciireh 
lalmratories. Skokie, III., under USAl' 
sptmsorship. 

\ less sophisticiitcd version of the 
automatic voice relay could eliminate 
l.ingiiage difficulties for iiitcmational 
c-arricts by cii.ibliiig mono-lingual tniffic 
controllers to give instructions in a 
\-iriety of languages. 

Evaluated this Fall 

I'lie .V\'R was developed for .\ir 
Force Cambridge Rcsc.ireli Center's 
Xavieation Inhoratorv and will be c\al- 
uated with a nest' prototspe \'olscan 
unit this fall. Navigation laibonitotv 
Chief Ben Greene reports that the Air 
Nasigation nc\c!o]>merit Board has ex- 
voice relay to esahialc its civil applica- 

licart of the A\’R is a ma|iiclic 
imiin u|)ou which arc stored human 
\oicc recordings of SI key word-groups. 
These are automatiealK selected and 
pieced togctiicr by Wilscaii signals 
aliinist jiistanfeoiisly to make a eoni- 

multi-lingual use. key word-groups 
would be recorded in scxcral laiiguagts. 
.\ traffic csmtruller ssoiild select tbe 
language in sshich he tvished to trans- 
mit his instructions, then select the de- 
sired message by actuating buttons on 


a kcybixird identified in the controller’s 
native langiiage. 

N’olscaii computed flight path steer- 
ing instructhin.s pre.scutly arc displascd 
on consoles hi four human relay o))- 
erabirs wliii must coiivett uliat thev sec 
mto voice radio instnictiom to cacli 
aiqjiane under control. I'iach relay oiv 
erator miniially liaiidics three aimraft. 
shares a fourth with an adjoining o|> 
er.itiir. work load permitting, i.c. as 
v'hcn .lircr.ift are far out an<l need iii- 
freejiieiit guidance iiistnietioiis. 

The Cook nutoinatie soicc tclav 
eqiiipuicnt will make it |)ossil)le to re- 
place the four human relay iipcrators 
with a single rclas nnmitor. The latter 
will be asail.ibic to handle ciiiergencies 
or messages which miglit he outside the 
.W’R's limited vowbularv, 'nie relav 
mimitor will sit at a eimtrol console 
from which he can iiimiitot all outgoing 
traiisinissions and rca'ive incoming 
messages from aircr.ift. 

Messoge Priority 

One of the most umisual fc-atnres of 
tlie Cook .\VR is its abilitv to give 
priority autinuatieaih to more urgent 
messages. I'lie prototvpc has Is chan- 
iicls. one more than the mmiber of 
\hilscan channels. These 1 s arc dis ided 
into three gioiips of fiie, caell group 
basing a single radio frequenev chan- 
nel. rims fisc aircr.ift share a single 
frcc|UCiH'y for \'ols<-aii instructions. 

Because individual N'olscan cimipiitet 
channels come up with iievv iiistmetious 
in random fashion, Ihe .WR must 
dctemiiue and assign an order of 
priorits- for transmission of tlie fisc 
channels assigned to each frcqucncs'. 


It does tliis both on the basis of mes- 
sage content (how large a cliangc of 
lie-adiiig is required), and hosv far nut 
the airplane is in its approach. The 
airplane nearest the final approach gate 
is given highest priority- The .W'R 
transniifs a new heading to an aircraft 
onlv when 'Vnlscan calls for a heading 
eliaiige of s deg. or more. 

I'litce seleetot units, one for each 
transmission elumnel, accept the ran- 
dom N’olsenn output signals, dctemiiue 
the highest prioritv signal, then as- 
semble the teqiiited iiiessaee from the 
recorded ssairtl-gronps on the inaguetic 

AVR Vocabulary 

To simplifv the socabniary of ssortl- 
groiips, ssliich must lie stored on the 
dnmi. iiKhsidnal .lirenift entering tlie 
Vol.sctin control area will lie assigned 
code icientifieiitions as "Red Three," 
or ''White Five." .\utomatie voice relay 
instructions will be addressed to tbem 
using tlie assigned code identification. 

Tile tccoreline of wnrd-gtonps as 'Two 
hiindre-d sistv-ffvc degrees" instead of 
icentding the individual words, "two." 
■'himilred." "sixty," etc., requires more 
drum capacity. However, it grcatlv in- 
creases the intelligibility of tlic .\VR 
voice because the phrasing is more 
natural than if the individual words 
were c.xtraetccl and pieced together, 
explained Toni Dnnshcalh. .AVR prnj- 

Several Advantages 

111 addition to cliniinatiiig three of 
the four human reby operators now 
required for Volscan, the new auto- 
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HOW A TINY NEW TUBE 
HELPS SAVE LIVES 

The problem was major: it concerned human life. 
A pocket-sized waterproof "radio station” would 
help rescue downed aviators. The set was designed 
to send out a beacon signal and provide voice 
contact with search planes— but it lacked the 
necessary power output. Needed tubes did not exist. 

Using its own resources, Raytheon developed a new 
subminiature tube — the 6147 and its improved 
version the 6397. Result; greater power, reliable 
operation, ranges over 50 miles, longer battery life. 


Here is particularly dramatic proof of the 
skills which have made Raytheon the world’s leading 
manufacturer of special purpose electron tubes. 
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iiiiitic voice rcliiy lias sc\cral otlicr 
sigiiificimt .idvantagt's. It will: 

■ Eliminate Inim.'m cirois in reading 
Volsciin iiulic-.ilors ;md com erting theni 
into voc-.il instructions. 'I'lic A\'R 
doesn’t tire. 

• Provide 5tandardi/cd incss.igc struc- 

• Inijrrovc iiic.ssagc iiitdligibilitv In- 
jxiniiittiiig use of a rccordoel \iiict nitli 
ideal pitch and precise cniiiiiiatioii. 

The aiitoiiiiitic '(litc relin- is ;in out- 
growth of n Cjinihritlge Research Cen- 
ter development for a classified project. 
•Uthough the HS.M'’ cxjX'Cts cscntnallv 
to equip its iiircnift with iintoniatic data 
link tor rnmsiiiission of Volscan and 
air defense information, the ,\\'R will 
provide a useful l)acfc..sto|) for dat.i link 
vlien that time arrives. Mcanwliik tlie 
.W'R has scseral iiiqjiirtant iihlitarv 
applications in aeUlitioii to Volscun. and 
it iniglit. in semi-aiitoniatic version, 
prove a greut lioon to pilots and cnii- 
trohcr.s at international airports arnniid 
the world. 

Expansions. Changes 
In Avionles Industry 

Spem-Rand will Iniild a new Sli 
iiiillion sO.Ot'U .sq. ft. research and de- 
velopment facilitv ill Salt laikc Citv, 
dated to begin O|)enitioiis before year 
end. (SiK-rty’s action follows moves 
into the Rocky \Icmntaiu area hv Glen 
I.. Martin and Ranio-Wooldridgc.) llie 
new .S|Jcrrv Utah Ivnginccring laibora- 
torv- will be lic.ided liy Pavil W, \’cstigo, 
Formerly in tiiatge of Ground .\rina- 
ineiit Eiigiiiceting ;it Sixrrv Gvroseo|x; 
Co. Company says it will cinplov lOO 
engineers and tccliiiiciil |)er«mnel at 
new facility, Coinpanv also lias formed 



Rugged Camera 

New ruggcdi/cd TV camera, Model PD- 
152, designed for airborne or closcd^ircnit 
ii.sc. lias operated sneei-Mfiilly despite 15G's 
applied in eaeli of three aws. I'nit can be 
ojicraecd up to TO.Omi ft. altitude. Lens 
openiii| and focus can lx- adjusted bv re- 
mote control. Canicta vvciglis 6 lb., iiieas. 
nrcs 3 V 5 \ 9 in., eiiiplovs 525 line svstem. 
fiO fields interlaced, with 550 line resolution. 
Mamifjctnrcr: Geiicx.il I’recisiou Laboratory, 
Plcasantville, N. Y. 


S])crrv Semiconductor Division to de- 
velop transistors. The new .5500,000 
laboratorv is located at Soiitli N'oAsalk. 
Conn, Samuel \I, Grafton is manager, 
and Dr. Hennirel )- Rothlein teelinie.il 
dircetor. 

Otlier recent exp.insions anti clningcs 
in tlie avionics industry iiichidc; 

• Tlie Ramo-AVooldridgc Coqi., Los 
Angeles, lias cstabb.sbed a research, de- 
velopment and technical basion activitv 
in Bo.ston at Ivsfi Soldiers l-'ield Road. 
Office IS headed by Gtor|e K. James, 
(ciriiicr cliief engineer of laibonitory 
(or Electronics, 

• American Bosch Anna Cor]>., Garden 
City. N. Y„ will operate 750.000 sq, 
ft. Goveniincnt-ownc(l factorv near 
Chicago’s Midvviiv- air[xirt previoiislv 
oiXTutcd by Stiidcbakcr-l’ackard to build 
jet engine [wrts. .\rma says plant will 
be used to support its expanding defense 
production jsrogram. Com|)any bolds 
contracts for B-52 amiamcnt and .\tlas 
missile guidance. 

• Raytheon Mamifaeturiiig Co. will 
build new engineering laboratorv for 
avionics ;uicl infrared ecuiipmciit near 
Santa Barbara, Calif. The 55.000 sq. 
ft, Faeilits- is expected to cmplov a total 
of 135. ,\ smali advance group is novv 
workiug in tenijxirary qimtcrs in Santa 
Barbara. 

• Marveleo Electronics Div,, National 
Airenift Corp.. Bvirbank, Calif, has 
establislied an advaneed electronic te- 
st-.ireh center in San I3iegc>. Calif., at 
5005 Harbor Dr. New facilitv will 
work in telemetering, data handling 
and displav. guidance and navigation. 

• Eitcl-McCiillongii, Inc., San Bruno, 
C;ibf„ has ii]>ened a new mictuwnvc 
tube facility at Salt Lake Citv to de- 
velop :inel produce reflex klvstrons for 
airborne appbc-.itioii.s, 

• l>jinutic Corp.. Newton lligliUmds, 
Mass., is hiiilibng new 20.000 sq. ft. 
hieility. Conqxniy, vvliieh is active in 
electronic data proce.ssiiig field, is 
jointly owned by Minncapolis-lloncv- 
well and Ravihenn. 

• Consolidated Electronics Industries 
Cor))., .New ^'ork, has purchased Tech- 
nical Electronics Corp,, Culver City, 
Calif., iiiakcr of motors, svstem an- 
aly-zcrs. and jiackagcd eleefronic cir- 
cuits. New aeqiii.sitioii will niamifac- 
tnre timing motors produced bv anotlier 
division of the jjareiit toinpanv. A. W. 
llaydon Div. 

• National lilectroiiics Cor)), is new 
name of \forand Electronics Co.. Los 
.\ii|clcs. Com|xiiiy also lias piircliascd 
El Ray Motors. Inc,. North Ilolbwiiod, 
maker of fractional horscysovver motors. 



Fibermold 

Quenches 
Fuel-Thirsty Planes 
for 

FLIGHT REFUELING. INC. 

Fibermold casis of hiBh-impact plastic, 
itic runncl-sh.spcd DroBac iliai is or 
focal imponance in mid-air refueling 
... for Flislu RcfuclinB. Inc. The 
Drogue, at ihe end of a IcnBih of hose 
irailing from the innkcr. stabilizes the 
Right of the hose, and its 30-inch diam- 
eter provides a sizable largel for the 
Probe on the fucl-thirsty receiving 
plane. Fibermold is proud to 



Fibermold fiiirs tis dhersified experience 
to work producing /itgk-rjnaiiiy, low- 
pressure laminnies In voiiime for she 
as'iuiton Indnsiry. Onr sales engineers 
are prepared lo assist you in designing, 
tieveioping and producing oircrafr sirnc- 
tures fabricnied of high-grade plastics 
,, .10 meet your specific requirements. 


Sand for brochure, 
"Behind the Scenes" . . . 
mplele digest of 



HAMPDEN BRASS 

AND ALUMINUM CO. 
Ettoblrihad 1903 

262 Liberty St. 'Springfield, Mass. 
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the 

first 

and 

last 

word in 

visual 


,, ^ 
where you can't he" 


From Farnsworth, where electronic 
television was first created over 30 
years ago, comes the lost word in 
visual communication— Farnsworth 
Model 600A Closed Circuit Television. 
Engineered especiolly for industrial, 
educational and commercial use this 
compact, light weight camera and 
portoble monitor is saving time, end 
money In countless opplications. 

If yours isn't one of them if will poy 
you to get the facts from Farnsworth— 
today. 

Write Dept. CT 6j6 for 
complete details. 



FARNSWORTH ELECTRONICS CO. • FORT WAYNE, INDIANA 

a division of fnternotiono/ Telephone ond Telegroph Corporofion 


^ FILTER CENTER 

^ ' ^.OQOOQj 

► Come and Get It— Xc'v liigli-poivcr 
iiirbtjrnt radar beacon for airborne 
hmkers, dcsclo]jed b\ Sperry G\ tc>sco|)C 
Co., makes it possible for fncl-luingrs 
US.M' aireraft to spot the tanker under 
all-ne-atiier toiiditiims. Dcscloped un- 
der Wright .hit ncsclopnicut Center 
spotiM>rsliip. the new .\PN'-60 beacon 
IS Ijcing produced Ixitii b\ S|3crrs and 
.Stroinberg-Carlsim. 

► Any Objections?— Gre-.iter use of 
ssomen in engineering and tlio physical 

these fields has been urged by Dr. 
Charles H. Jolliffe. vice president and 
teclinicai director of Radio Corp. of 
America. Noting tliat 20'"'f of the en- 
gineers in Russia arc ssrmien, compared 
to less Ilian \% in the U.S.. folifft 
calls fm efforts to interest liigli school 
girls in scienee. 

► Canadian Dceea— Hendix-Paeific has 
obtained Canadian riglits to inamifac- 
tiire and sell the Bendix-Decea na\ i- 
gator system. Canadian Air I'orcc and 
.\rim rcccntiv conducted test.s on 
15ecea and tiic Canadian Ilydrograijliir 
Office has .idojited it primarilv for u.sc 
.licmg the conntrv's cast co.ist. 

► .\ni' Slice hsiicd-.Vetoiiantica! 
Radio Inc. lias issued a ncss' airborne 
direction finder cliaractcristic. No, 
iiOA. prepared by its .\irlines Klcc- 
tronie I'.nginecring Coinnhttec. Copies 
are asniiabie to interested mamifac- 
tiirers. .\rinc's address: 1700 "K'’ St. 
N. \\'.. Wasliingtnii. D. C. 

► New 'rransjxnidet Source— Stessart- 
\\ arner is entering tlic airline avionics 
market witli an air traffic control trans- 
ponder. designed to .\rinc .specs (No. 


►Ixiwe-st Il.S-Conplcr Limit— Scries 
700 Viscounts fitted with Smiths 
S.K.P.2 autopilot and approach coupler 
Inne been anthotized by the British 
,\ir Registratinn Board to make auto- 
matic II, S appmachcs down to within 
200 feet of the runway in e-.ihn or 
turbulent conditions. Smiths says this 
new break-off height limit is the lowest 
apprmetl hv anv ci\ il authority. 

►NLC Oate Set— National Elex:trmiics 
Conference will he lield in Cliicugo. 
Oct. 1-1. Thome; ‘'Fifty Years of 
Progress T'lmmgh ricetronics.'' Con- 
ference is sponsored hv .knierican In- 
stitute nf Klectrical Kugineers, Institute 
of Radio Fnginceix, Illinois Institute 
of T'cchnologS’, Illinois and Northwest- 
ern Unis’ersities. 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master tirst-iine combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot's jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 




issm> 



Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 
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reputation seems... .character is! 



A <\m be piireli^ised or promoted. 

Il mav flower floetiinily . . . ami as flcetiiigly disiippear. Charatlcr is wliat we arc . . 
and what we are evolves slowly and surely llirougli the years. 

If the years bas e been rich in achievement and in fine works . . . 
we are that mud) bigger in a priceless and enduring sense, 


Brtooct ’Pu)i4iw4 of 

Prtotitiiet 8«guAe€rtMg 
om.: 

FIRE CONTROL RRDRR 
SEARCH RADAR 
INDICATORS AND DISPLAY 
COUNTERMEASURES 
NAVIGATION 
MISSILE CONTROL 
AIRBORNE SONAR 
COMMUNICATIONS 
FUZES 

AUTOMATIC TEST 
DATA PROCESSING. 


"^Ogress Is Our Most Important Product 

GENERAL^ ELECTRIC 


LMEED 

wilh Us scape ot operation so vital to The coaCiniieiJ 
well.being of the free world . . . and the esIabUshed 
standards of other dcparloients of General Eleelrin . - . atstimes iu 


For aevenly.seven progressive years . . , tliroagh boom, bust, war and peace . , . the character 
of General Electric has been unfolding. New ideas and new' developments , , . brought about 
through the genius of the great Sleiniuela . . , and brilliant engineering minds whirh preceded and 
followed him . . . have been the outstanding characteristic of this company. 

Today, what General Electric fs makes us an accepted leader in the field of electrical and electronic 


jiarl in maintaining clianicler. The company's great heritage 
is translated , . . and magnified, here, in irndilioual rescorch, 
sound testing, skillful development, and highly competent 
W'ork man ship. 

Your LIGHT MILITARY ELECTRONIC EiQGIPMENT 
needs can be Iru-lcil to no better minds and hands. 


IIGHT MILITARY 
ELECTRONIC EQUIPMENT 


DEPARTMENT 


manufacture. Indeed, Progress is our Most Important Products 


FRFNC8 ROAU - I'TICA. NET YORK 



Only P&H AC/DC Welders give you 

7 Welders in 1 


. . . you get AC or DC at the flip of a switch — 
plus quick, exact heat from DiaX-lectric Control 


One P&H AC/DC Welder now does the work of seven 
separate welding machines. This versatile 1 for 7 
P&H machine reduces your capital investment— saves 
time and money — gives you better welds. The P&H 
AC/DC Welder also has Dial-lectric control for in- 
stant heat adjustment through the entire range. 

Because of its flexibility, the P&H AC/DC Welder 
opens many new welding opportunities for large and 


small plants. It's so easy to use that even new men 
make good welds on "difficult" metals. There's a right 
site P&H AC/DC Welder for most needs. Capacities 
range from 7 amps to 675 amps. Write today for more 
information. 

HARNI5CHFEGER 



m SMOOTH-ARC SCOTTY... 

and Im tetlin you seven ways you can use the 
PeH AC/DC Welder. Take any one of the seven, and 
it beats anything you've ever used. Send in 
the coupon for complete information... 

free! 


LUt e ^ 




by RESENT 


MANLIFRCTURINS COMPANY 


o, Onttrib, 


EQUIPMENT 


Rubber Bags 

By -Alicja Crobtuck 

Melbourne— Nesv method of trans- 
porting bulk supplies of petroleum prod- 
uets by air w-as evolved in Australia to 
keep petroleum product prices at rea- 
sonable level in the outback arciis of 
New Guinea. 

Synthetic rubber bags of special de- 
sign. replacing steel drutns, will be se- 
curely placed inside Douglas DC-ls 
belonging to Mandated Airlines Ltd. 
Tliey will be initially used in supphing 
the isolated Coroka atca in tlic central 
liighlands of New Guinea. The oper- 
atiou will be the first commercial ven- 
ture of its kind in the world. The idea 
was initiated by aviation officers and 
engineers of Vacuum Oil Co. at Mcl- 
boumc, Australia, 

Year's Work 

Tlic dc'clopiiicnt of the scheme has 
taken a year. The synthetic (flycar) 
lubber bags were specially made by the 
Aviation Division of Dunlop Rubber 
(Australia) Ltd. They arc built to 
withstand working conditions at lOOF 
at an altitude of 20,000 ft. Webbing 
withstands stress of 2,800 lb. Modifica- 
tions to tlie aircraft were worked out 
b\- the Liigincetiiig Research Disision 
of Australian National Ainvays, Ltd. 

Gasoline and other refined petroleum 
])roducts. including as'iation gasoline, arc 
pumped from underground tanks into 
the modified aircraft fitted with four 
rubber bags of 200 Imperial gal. each. 
Self-sealed and s’cntcd. the bags occupy 
ail the aircraft’s cargo floor space. On 
arrival at the Goroka airstrip (120 mi. 
distance and user 5.000 ft. above sea 
level) the contents ate emptied by 
puniping or gr.nitation info Vacuum’s 
underground storage tanks. 

Folded for Return 

I'impty bags are folded to a mininmin 
size and .stowed in the aircraft for re- 
turn trip. fliis ]3rovides maximum 
•space in the aircraft for loading of 
cargo for return tri(> to Lie. Previously 
this uas not practicable because of tlie 
hulk of the emptv drums. 

'Ilic new mctliod will ensure con- 
tinuity of sup|jlics Ilf petroleum prod- 
ucts to one of the most isolated areas 
ill the world. Liter on the mctliod will 
be applied in ^\'cstcrll Australia and to 
(.Ihcr inaeecssible points in central .ind 
north Austnilia. 

'Hie reduction of double lumdling 
of hciuy steel drums and considerable 
decrease of freight costs arc noted. 
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in DC-3 Carry Bulk Oil 


FULL SIZE Hycar synthetic rubber container in crash position. Webbing and holding 
down points are built to nitbstund 6 G strain with 2,000 lb. of water in contaimn. 



VENTING SYSTEM on 200 Imp. gal. synthetic nibbcr bag is about to be tested at plaut 
of Dunlop Rubber Co., Mclboniiic. Bag withstands lOOF at 20,000 ft 






ALL FIELDS 


The porrraits of tomorrow’s propulsion systems are 
rapidly becoming realities at Aerojet-General. America’s 
foremost manufacturer of rocket powerplants, Aerojet 
is a major contributor to this nation's most critical rocket 
and missile programs. 

But creation takes talent. 


CHEMISTS 

PHYSICISTS 


Operarions at Aerojet’s California plants, near Los 
Angeles and Sacramento, are expanding rapidly. Un- 
paralleled career opportunities exist for scientific and 
engineering personnel at all levels of experience. 

Please write the Dircaor of Personnel, Aerojet- 
General Corp., Box 296, Azusa, Calif, or Box 1947, 
Sacramento, Calif. 

Your resume will receive immediate, confidential 
attention. 




CORPOBATIOH 


MATHEMATICIANS 
METALLURGISTS 
■ DRAFTSMEN 


A Subsidiary of 


AZUSA.CAUPORMfA 


ENGINEERING 


The General Ti re & Rubber Company 


^■drawing checkers 


MORE POWER FOR AI 


E R 


NEW aviation products 




Controlled Runway Light 

Bi-dircftioiuil bcMiiis of lIRC-tv|)C 
tuiiwiiy liglit Ciiii l)C iiiincd or briglitciicd 
b\' tcuiotc cnnttol to meet Mir\iiig 
wcsitbet coiiebtioiis. Oiwrntion is bv 
mems of ;i control piiicl in the .lirport 

Units liiivc a donblo-prismatic lens 
svstcin bnving a 500-\v. IH-s. pre- 


fneused bmp. Each fixture stands 19 
in. high. Operation for such a system 
along a iimway requires a 2,-fOO-v. cir- 
cuit from a transtonnor r ault to under- 
ground manholes, installed one per 
eight or nine fixtures. .\ runway will 
require 8-10 inaiibolcs. 

Croiisc-Hiiids Cn.. Wolf &• Seventh 
North Sts., Syracuse, N. Y. 


High Temperature Accelerometer 


Glcnnitc K.\in'-110 accclcroinctcr 
mid external cathode follower unit for 
cnsironnienta! testine will ine.iMire 
shock and s ibration phenomena up to 
3001' without external cooling. 

Snbininiatnrc system has a frct]ucncy 
response from 10-200 cps. and accclcra- 


Durable Inferior Panels 

High impact plastic sheets, called Plio-Tuf. being installed in the control car of C.oodu-a.’s 
non-rigid airship "Ranger’' to provide a durable, attractive interior. Plio-'l’iif is a modified 
styrene resin which can be cut, riveted, punched and drilled. Its maker, the Chemical Divi- 
sion, Goodyear Tire and Rubber Co., sas's that the 30 x 72 in. sheets arc light, hard, tough, 
flexible, chemically inert and come in a variety of colors. 


Small Jack Lifts Big Planes 


.\ jack tliat weighs under 100 lb., yet 
1ms a 17-ton hydraulic lifting caijacity 
is now available to civilians. It w-as dc- 
.signed for the Air Korcc. Unit lias ,i 
base of 9 in. to |jcrmit casv installation. 
The telescopic eylinclcr raises to 29 in. 

Los An|clcs Automotive 3\'orks. 1020 
Towne .\vc., Los Angeles, Calif. 


■An actuator motor that delivers 0.208 
bp. at 28 V. d.c. and weighs 2.5 lb, 
operates an clcctro-magnctic brake that 
will stop the output shaft within 60 


Checks Superchargers 

Reading frequencies in cycles per 
second. Stroboconn can be used to 
measure and check supercharger im- 
peller revolutions, electronic units of 
jet engine fuel controls, fiiglit ampli- 
fiers and in propeller balancing. 

Periodic and transient phcnomcitp 
t-an be instantaneously and directly read 
cm the instrument, 

I'rcqucncy range is 32.703 to 4,186 
evxlcs per second and range can be 
extended indefinitely, the manufacturer 
points out, u.sing external frequency 
dividers, nhicli do not affect the unit's 
accuraev. given as witliin 0.05%. 

C. G. Conn, Ltd., Elkhart. Ind, 


tion range to 300G. Sensitivity is 20 
mv/G. mitpnt impedance of 200 ohms. 
Accuracy is reported as 5%. 

Gulton Manufacturing Coqr., Metu- 
chen, N. J. 
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elcg. of rotation after tlic circuit is 
broken and lock it in that position. It 
tan handle |)ttik loael.s to 0.4 hp. Ap- 
plication is to control brake flaps tor 
missiles. 

Motor is resctsiblc and lias a two- 
.stage planetars- gear reduction tliat 
delivers 250 rpin. at the output shaft 
at an amiatute speed of 15,000 rpni. 
It is a four-pole series-wound motor 2.1 
ill. diameter bv 6.6 in. long. Unit ssill 
opemte from —651-' to 4-4501''. 

Motronics Corp., 241 Concord, 
Glendale, Calit. 

Small Altitude Switch 

Miniature barometric pressure 
siviteh Model GB-500 e.-m be pic- 
calibratcd to automatically open or 
close a circuit at am altitude from 
1,000 to 50,000 ft. svith a smalt dif- 
ferential. W'ciglit is 1.75 to 2 oz. 

Aircraft Control Division, Com 
Electric Co., Ine., Stamford. Conn. 



lectinii, |30siti\e stops and an anti- 
rotation device. -Ma.'oniuni operating 
load is 650 lb. svitli Ih in./ min. spetd. 
.\ctujtors weigh .ippnisimatclv 2.75 lb. 
Ihey comply with Mn.-.A-8064. 

Airborne Accessories Cor]).. 1414 
Cbcshmt Avc.. Hillside 5. N. J. 

ALSO ON THE MARKET 

Ball-bearing ]nis1i-]nill control can 
manipulate loads up to 1.000 lb. svith 
a stroke up to S in. Roller bearings 
prosidc friction-free nrovements of a 
stainless steel blade in flc.vibic fulling, 
no lubrication is required.— Controlcs 
Corporation of .America. Hangar IS. 
Westchester Connh- .Airport. White 
Plains. N. y. 

Crossrod conveyorized degreascr, 
sshich provides automatic- feeding of 
degreascr, i.s designed to liandlc nigh 
production cic-aning uf small metal 
parts. Unit is as ailable in electric, steam 
or gas heated models. Vapor Icsel is 
controlled by a water jacket around 
tank exterior. Speed; approximatclv 8 
ft per min. Capacits-: approximatch- 
5,000 lb. per hr. Size: 8 ft. 5 in. high 
X 6 ft. wide .X 1 5 ft. long.-Phillips Man- 
ufacturing Co., 541 5 West Tough A\-c.. 
Chicago 45. 111. 

Rate gs-io with OC-prmered motor 
flrat is gos-emor controlled so that out- 
put is independent of line soltage. Size: 
2il ill. diaincter x 4ili in. long. Weight; 
1.7 lb. Units incorporate a potentiom- 
eter pickoff and adjustable switclies 
wliicli can be set to close at an\- de- 
sired rate within range of unit. I'rc- 
e|vtcncy is in the range of 5-10 c.p.s.— 
Gobc' Industries. Inc.. 1784 Stanlcv 
.A\-c., Dayton 4. Oliio. 


Load-Sensitive Linear Actuators 

R-5160 series 26-v. d.c. load-scnsitisc 
liiie-ar actuators arc available in strokes 
to 71 in. Units feature adjustable load- 
sciisitire switches, magnetic braking, 
radio noise filter, optioiuil thermal pro- 


Standard-circuit modules and btead- 
iKiard for experimental and prototvpc 
assemblies. Layouts can be worked up 
by plugging in complete Kisic-circuit 
modules m brc-.idbo.ird sockets and 
ciunplctiug necessary connection.s uitli 
baiuinil |ilug jinniitrs plus basic- bus-liar 
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Special insulation on Packard Aviation Cable has greater resistance to abrasion, fire, fuel and oil 


PERFORMANCE is up and going 
higher on today's aircraft and in mod- 
em aircraft engines. Specifications are 
more exacting, right down the line. 
You'll be glad to know that Packard 
enis 


Coble Is 
with spec 




opments that offer greater r 
to abrasion, fire, spilled fuel 
draulic fluid, extremes of heo 
vibration fotigue, and other c 
that airborne equipment is ex| 

Officss in Del 


PACKARD ELECTRIC is thoroughly 
indoctrinated in the uncompromising 
standards that have guided the oviotion 


ities, is your assurance of uniform high- 
quality cable, designed to the highest 
performance and safety specifications. 


Industry through its period of unpor- And, Pockord Electric's tremendous 

alleled progress and expansion. Our production capocity assures on-time 


I devei- problems for leading airframe and 
distance engine manufacturers since before 

oil, hy World War I. 

or cold, 

nditions THIS KNOW-HOW, backed by the 
.11, Chicago, and Oakland, California • Avialion, Aulomol 




wiring of breadboard. Available in scs’Cir 
basic circuits or block diagram.?— Dis- 
tributor Sers'icc Division, .Acrovox 
Corp., New Bedford, Mass. 

Waterproof, shock-resistant electrical 
connectors with five asscmblv stvlcs, 
series QW'L, arc being nsed with multi- 
conductor cable on grouud-launcliiog 
equipment for missiles and grormd 
radar units. .Assembly styles provide 
])in or socket contacts in receptacle Or 
plug. Series uses machined bar stock 
aluminum resistant to corrosion and 
abrasion. -Scintilla Division, Bcirdix 
Aviation Corp.. Sidney, N. Y. 

Check-relief valve, for liquid oxygen 
systems having multi cons’crter instal- 
lations. maintains a balanced load be- 
tween converters. Unit acts as a check 
valve in one direction and a relief \alvc 
in the otiicr. \'ahe conforms to tenta- 
tive Specification MiL-V-25513 which 
has replaced Specification MIL-V-9209. 
-.Anderson. Greenwood &• Co., 1400 
North Rice. Houston. Tex. 

R-5140 series rotary actuators have 
26 VDC motors wltich proride mag- 
netic br.iking. Units include radio 
noise filter, limit switches externally 
adjustable tlirougliout entire stroke 
range, positire stops, optional thermal 
protection, and anti-rotation dcracc- 
Specd at max. oper. load of 150 lb. is 
12 in. /min. Ultimate static load is 600 
lb. Unit measures 21 in. x 1 A in. x 4.0 
in., and weighs 1 lb. Meets Speci- 
fication MIL-A-S064.— .Airborne Acces- 
sories Corp., 1414 Chestnut Ave., Hill- 
side 5. N. J. 

Low temperature envicoumcntal test 
chamber with a hinged 20 in. .\ 20 in. 
access door which may be opened to 
allow manual instrument ciranges and 
adjustments witliout completely dis- 
sipating environmental temperature 
condition- A 40 horsepower drive shaft 
penetrating one side of chamber can 
produce from 750 to 4.500 r.p.m. All 
automatic programming instrumenta- 
tion .allows for complete pre-setting and 
prc-sclection. Temperature range of 
— lOOF to plus 220F. Dimensions; 8 
ft. wide X 8 ft. high x 10 ft. deep.- 
Tenney Engineering. Inc.. 1090 Spring- 
field Road, Union, N- f. 

Model 640, 8-day elapsed time air- 
craft dock, is manufactured, tested and 
regulated in aceordance with MIL-C- 
9196 (USAF). Unit has a preeision 
movement whicli records time of trip, 
with independent stopping dex’iec- It 
fits standard panel o|xnings, has a 24 
in. dial. 12-hour dial with center clirono- 
graphic sweep second, upper hour reg- 
ister and lower 60 min. register. -A\''ak- 
mann Watch Co,. Inc., 15 West 47th 
St., New York 36, N: Y. 



Pan American 
to use SKYDROL 
in first 

U. S. jet liners 


Tysleal fight limes lor both the Douglas OC-8 and the Boeing “lnlercanllnenlar> 
will be New York-London In fi hours, IS minules; Tokyo- Seattle In 3 hours, 32 miruites. 
Pan American’s mammoth order for 25 Douglas and 20 
Boeing commercial jets is the largest aircraft order ever 
placed by a private company . . . the first firm purc h ase of 
jets ever made by a U. S. airline. And Pan American recog- 
nizes that the jet age is also an age of high-performing 
synthetic lubricants. The company has specified fire-resistant 
Skydrol fluids to be used in the hydraulic systems of both 
types of aircraft. 

Skydrol fluids offer safety, higher lubricity than petroleum 
fluids, which means longer pump life, less maintenance and 
greater operating economy, Whatever your hydraulic fluid 
needs, there’s a Skydrol “tailored” for the job — in jets as 
well as piston engine aircraft! For more information, write 
Organic Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Dept. SKD-8, St. Louis 1. Missouri. 

Skydevl: fttg. V. S. Pal- Off. 
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WHAT'S NEW 


Publications Received 

Studies for Student Pilots— bx' Micliael 
Roycc-Pub. bv Philosophical Library. 
Inc., IS East 40tb St.. Xcxv York 16, 
N, Y, S6.00; 282 pp. 

Contains complete treatment of the 
fixe basic aeronautical subjects that the 
student pilot must master. 

Handbook Prefened Circuits. Navy 
AeronaiiKcal Equipment. NAVAER 16- 
l-;i9-byj. II. Muncy. Sl-75. (Order 
from Covciiimcnt Printing Office, 
M'asliington 25. D. C.) 

Di'idcd into tivo parts. Preferred 
Circuits Manual and Notes to the 
Preferred Circuits Manual, the hand- 
book presents 32 preferred eiremts 
along with their schematics and char- 
acteristics, and explains why they were 
selected and designed. 

Tables of I'licrmal Properties of Cases 
— by J. Ilibenrath, C. W', Bcckctt, 
W.'S. Benedict. L. I'ano, H, /. Huge. 
I. F. Masi, R. L. Nuttall. Y. S. Toulou- 
kian, and H. \V. W'oolley for the Na- 
tional Bureau of Stindards. 53.75; 478 
pp. (Order from the Government 
Printing Office. Washington 25, D. C.) 

One of a scries of compilations of 
thermodynamic and transport proper- 
ties of gases published by the Bureau, 
this collection of tables cox’ers ait, argon, 
carbon dioxide, carbon monoxide, hy- 
drogen, nitrngne. o.xygcn and steam. 

Machine Too! Electrical Standards— 
Manual, revised — available from the 
National Machine Tool Builders' As- 
sociation. 2071 East 102 St., Cleve- 
land 6. Ohio, upon request. 44 pp. 

'I'his latest revision, the xxork of an 
Electrical Standards committee of the 
association, has been approxed by the 
members of the National Machine Tool 
Builders’ Assn, and by its board of 
directors as an industry standard. 

Aviation Facts and Figures, 1956 Edi- 
tion-Compiled by the Aircraft Indus- 
tries .Association of .America— Pnb. bv 
Lincoln Press. Inc.. 1143 National Press 
Building. AVashington 4, D, C. SI .00; 
103 pp. 

Reference booklet xxhich records sta- 
tistics and pertinent facts about United 
States airpoxver, militarx and civil, and 
the aircraft industry. 

Earth Satellites as Research Vehicles— 
Ihc proceedings of the Franklin Insti- 
tute’s symposium on the peaceful use 
of satellites (AW' April 4, p. 38), is 
axailable from the Franklin Institute, 
20t1i. and tlic Parkwav. Philadelphia 3, 
Pa. 


ENGINEERS 

If you are keenly interested in research, design 
or development, and the modern gas turbine 
engine is within your field of experience or 
center interest, contact 

Felix Gardner 

Fairchild Engine Division 

and New Gas Turbine Laboratory 

FAIRCHILD 


A Division oj Fairchild Engine and Airplane Corporation 

...WHERE THE FUTURE IS MEASURED IN LIOHT-VEARSI 


Openings for Scientists and 
Engineers on Ramo-Wooldridge’s 
Data Reduction Staff 


Organization of a large Data Reduction 
Center is underway for Rairo-Wootdridge’s 
Guided Missile Research activities. Equip- 
nient acquisition and development are In 
progress. The Center will be utilized in sup- 
port of RamO'Wooldtldge's over all tachnical 
direction and systems engineering respon- 
sibility for theAlrforce Intercontinental and 
Intermediate Range Ballistic Missiles. 
Scientists and engineers eiperlenced in data 
reduction xvorh and interested in participating 
in these programs are invited to explore open 
ings at The Ramo Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 



Data Analysis 
Data Presentation 
Reliability Statistics 
Facilities Operation 
Test Reporting 


lOS 
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SCIENCE AND ENCINEERINO 


AT I^OCKIIKEIJ SYSTEMS mVISIOX 




TIIK CKKATIVK AI»l»liOAC‘II TO MISSILE SYSTEMS FLIGHT TEST ANALYSIS 


The work of the Aerodynamics Department of Lockheed 
Missile Systems Division requires a creative approach to flight 
lest planning and analysis. Consequently, research as well as 
development studies are carried on in flight determination of 
the performance, stability, control, flutter, acroelaslic. 
and aero-thermodynamic characteristics of missile airframes. 
Scientists and engineers are given full scope to explore new 
ideas, develop new experimental and evaluation techniques. 
Among projects of present interest are the development 
of high-performance free-flight models and other advanced 
simulation techniques and the accompanying determination of 
optimum flight plan and instrumentation system characteristics. 
The whole spectrum of flight test activities is covered : 

1 Application and improvement of experimental planning 
techniques, including use of probability and statistical 
theory to improve test result, accuracy, reliability, and use- 
fulness, and to decrease the expenditure of time and money. 


2 Determination of range and precision requirements of 
systems for optimizing results in obtaining aerodynamic, 
structural and thermal parameters. 

3 The development of mathematical and physical analogs for 
prediction and data for missile performance, control, 
flutter, aeroelastic and thermal studies. 

Those possessing a high order of ability applicable to this 

field of endeaver arc invited to write : 

MISSII^K SYSTE.MS OIVIKION 

research and engineering staH 

LOCKHEED AIRCRAFT CORPORATION 
VAN NI YS • PAl-O .SI.'KJ • Hl-N NWAI.K. 



KE-50 REFUELS three F-lOOs at once using probc-and-dtngiic in tests at F.|liii AFB. 


Boeing KB-50 Tanker Undergoes 
Three-Drogue Test at Eglin 


Eglin Flotitia— version of tlie 
Boeing KB-50 hinkor pros’iding thrcc- 
poiiit probc-aiuJ-droguc refueling is un- 
dergoing a tlirec-niontli series of opera- 
tional suitabilitv tests bv the Air I'orcc 
Operational Test Center here. Hic 
thtec drogues jic loc-atcd .it the ftvo 
wing-tips ,ind tlie tail, pennitting the 
KB-50 to senice three aircraft at out 

W'ith storage tanks in tlic bomb bav 
and under tlie wings, the tanker can 
can>’ enough fuel to supply scicti I'-lOO 
Super Sabres in one mission. During 
the tests, F-IOOs and B-fi6s will be used 
tn e\-aluatc the tanker's perfoiniaiice. 
■|'w() KR-50s will be used. 

Night Missions 

I'iir night missions the KB-50 has 
been outfitted with a batten’ of higlv 
powered spotlights. A rotating white 
beacon at the tip of the plane's \ ortical 
stabilizer can be seen for 50 miles' on 

'Ilic Fglin tests will be supervised 
by AFOTC’s 5245th Test Gconp 
(Bombardmeii tl. 

Hie center also is beginning opera- 
tional .suitability tests of the turbopro|3 
Lockheed C-150 and lias received the 
first of the test aircraft from Lock- 
heed's Marietta, Georgia plant. 

The 54-toii C-150 was designed to 
operate out of unimproved front-line 
fields and airdrop licai y cargo. Its cargo 
eoni|)artmcnt is larger than a standard 
railroad freight car. The cargo floor is 
4J inches from the ground, permitting 
easy loading and unloading at truck-bcd 
licight. 

.^ftcr familiarization fliglits at Eglin, 


the project team will moie to Poiie 
.\h'B. Xortli Carolina to conduct aerial 
drop tests. 

Center 3 Years Old 

Tlie Air I’orcc Operational Test 
Center recently celebrated its third aii- 

It w'ds activated' as a separate unit 
of the Air Prosing Ground Coimiiand 
on July ], 1955. 

Before that time, operational siiit- 
abihh’ testing was done by the Opera- 
tioiiai Testing Division of tlie Deputy 
Chief of Staff for Operations at com- 
mand headquarters. 

.•\l’'OrC ci-aluatcs everything from 
aircraft to movie cameras, \fost of the 
tests arc made in the last area of the 
.Air Proving Clrcumd Command hot 
much work is done at Air P'orcc bases 
elsewhere in the country and at many 
foreign sites. 

Suitability Tests 

A peniiiineiit defiichmcnt is stationed 
at Kirtlaiid Ah'B. New Nfcxico to test 
niick-ar ivc-apons. 

Operational suitability tests con- 
ducted be the center arc intended to 
evaluate the cflicieiicy of equi|)mcnt iii 
the emironinent for wliicli it was de- 
signed. 

One of the many facilities at Kglin 
is tlie climatic liangar in which the 
lcm|x:raturc niai' lie dropped to — fi51' 
or raised to lfi5I’‘ to show flaws which 
a|ipciir onh’ under extreme climatie 

T'lic hangar is nine being operated 
by the 5206th 'lest Wing (Technical 
Support). 





Burdened down with 
a problem in design diminution, 
weight reduction, power capsulation? 
lighten the load on your mind; send for 
the amazing story of how 



make designing a breeze. 


^MINIATURE PRECISION BEARINGS, INC. 

22 Precision Park, Keene, N. H. 
Please send M PB’s new Catalog to 
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New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 

Proved in service on ihe Douglas C-124 Globemaster, the Convair delta 
wing F-102, the Boeing B-SO and many other operational aircraft, 
Edison simplified temperature control now reverses the trend toward 
plexily in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control 
only standard electro-mechanical components— no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment's checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire 
or with any of Edison’s accurate Resistance Temperature Detectors to wa 
of Are in engines and baggage areas or to signal dangerous temperatures 
bearings, heating ducts or oil lines. Simultaneous or 
indication is optional on all overheat detecting systems 
Edison field engineers with years of aircraft 
Ft- Worth, Dayton. Glendale. Chicago and 
analyze your temperature control problems 
write any of these offices and let us know your requirements. 





Piasecki H-21B Lifts Cargo 

Pijwcki II-21B liclicoptei from 18th Ait Force. Sewait AFB. Term., lifts 5.000 lb, crate of 
DFA5’ line equipment dmiiig tests. Suecessful airlift tests with the 11-21 resulted in dis- 
nssemblv of a helicopter and its airlift to a base on the Ahislan Arctic Coast via fiftd 
TnKjp Carrier Wing C-12-t. The U-21 will move DF.5V line equipment into .XIaskan 



USAF Awards Contracl 
For Ojjliral De\ ices 

I’ttkm-Klina Corp., Nurwalk, Conn., 
was awarded a 81.840.00(1 contract last 
week for design, desclopinent and fab- 
lieatioii Ilf rcfortling optical tracking 
instruments to he used in the Air l''(ircc 
foiig-nmgc guided missile test range pro- 
gram. 

Under teniis of tlic US.A!' contract, 
the firm will hiiild two facilities in 

were ilesctilied as the largest of the 
tspc ever built, and incorporating auto- 
matic features. The iiistniiiieiits will 
be built by the Engineering and Opti- 
cal Division of the coiii]Wnv, 

I’trkin-Mlintr is a supplier nf iii- 
fiii-rul sensing systems. iHimbsiglits, and 
large aerial photographie lenses as well 
ai. such tracking devices. 

Ground Support Unit 
Contrarl to Beech 

.\dditirmal MD-s ground support 
ccjiiipmcnt miitv for jet aircraft will be 
nunuifactured nuder a SI 21 million 
US.Ah contract bv Beech .Aircraft Corp.. 
W ichita, Kan. Tiie contract, the largest 
single order ever awarded Beech for 
gioinid support equipment, .specifics de- 
livery of the first units in October, con- 
tiiniing through M.iv. 


Bccchcraft MD-5 generators have 
been used bv the .Air I’orce since Dc- 
teniber. 19^4, when deliveries began 
on ail emergenev Order. They were de- 
signed for pre-flight and ground test 
of B-47 medium bombers, but have 
been used for B-52s and [ct fightets- 



Kobinson, president of the firm, and G. 
do Freest lamer, chaitniaii. I'hc cqiii|)iii«it 
is c-.i|ublc nf iipcralioii up to 2,000 C|is, 



WITH 

BALLYMORE 

Steel Work PLATFORMS 


Workers feel safer, work better 
when they’re on a Baliymore Work 
Platform. The stable, spacious work- 
ing area has ample room for as many 
workmen as necessary. And time is 
saved by taking all tools up to the job 
at once. Built-in safety features elim- 
inate fear of accidents. Production and 
efficiency go up. Inspection and main- 
tenance become easier . . . quicker. 

Made of all-welded tubular steel 
with non-slip, non-clogging stair and 
platform treads. Designed to meet the 
particular requirements of each Job. 
They are easily rolled into position and 
lock to floor by a simple jack adjust- 
ment which eliminates danger of "kick- 
out," roll, or wobble. Or. they can be 
built in permanently. For increased 
safety guardrails along the 'stair and 
working area are provided. 
Baliymore 


wherever people 
must consistently 
work above 
ground or floor 
level. Write for 
free illustrated 
catalog today to 
Baliymore Com- 
pany, Wayne 21, 
Pennsylvania. 


BALLYMORE WM 
PLATFORMS u® ' 
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faster, higher, farther... 

with the fuels of tomorrow 


The contribution of Olin Mathieson Chemical 
Corporation in the development of improved 
fuels for supersonic aircraft and missiles is an 
important part of the OMAR program. With 
Marquardt Aircraft, the West’s largest jet 
engine research and development center, and 
Reaction Motors, the pioneer in America's 
rocket industry, Olin Mathieson participates 
in the joint OMAR program to advance the 


science of supersonic powerplants and fuels 
— a science that will mean greater speeds, 
altitudes, range, and payloads for tomorrow’s 
aircraft and missiles. 

The OMAR program exemplifies the in- 
tegrated effort of a well-coordinated indus- 
trial team . . . combining the chemical and 
mechanical experience needed for advanced 
power systems. 
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Engineers in 

training . . . 
Experienced 
engineers . . . 

. . . there's no timi) to llic oppor- 
tunities open to you as members of 
the O.MAR learn in the field.s of: 


e open for the 


Rocket ami Ramjet Eiiginos 
Propellants and Fuels 
Tcbtiiig and Evaluation 
Positior 
folio, Vi. 

mechonicol engineers 
combustion engineers 
aeronautical engineers 

turbine engineers 
thermodynamicists 
servo engineers 
eiectricoi engineers 
nuclear engineers 

test engineers 
deveiopment engineers 
process design engineers 
production engineers 

mathematicians 
orgono-metaiiic specialists 
inorgonic chemists 
organic chemists 
polymer chemists 
electrochemisis 
physical chemists 
analytical chemists 
On the OM.AR team, you're affiliated 
with pioiii'crs in the field of eupernoiiio 
propulsion; Reaction Motors, Inc., 
first in the American rocket industry; 
Marquardt Aircrait Companv, the 
West 8 largest jet rcaearch and devci. 

tion^a Iraiiiii 


cai Corpo, 


For fiirtlicr iiifurmatii 
OM.IR Employment Oflc, 
coinpoiiy nearest you. 




Fuel Filter-Dehydrators 

I'his batterv of nine fuel filler-dehvdiators, instilled ut San Francisco Intemab'oiicl AJt|x>it 
br Standard OU Co. of California, removes ail water which iniglit be in asHation fuel 
pumped at tlrat terminal. Hie units, cacli of whicli lias a 600 gpm. capaeiK. also remove 
any solid conbaiiiinant in the fuel. Fcatuies of the devices include: use of renewable car- 
tridges of ptedensified rihcrglas which imifics any water prc.seiit into droplets; an auto- 

aii automatic sing control which shuts down fuel flow in case targe quantities of water arc 
detected in the fuel. Mauufacliire/ Is the Fort Wayne Division, Bowser, Inc. 


Afterburner Exhaust 
Heat Measured 

-A swinging [vtabe to measure the 
exhaust gas temperature of an after- 
burning jet engine has been developed 
and successfully used in flight tc.sts 
at Aines Aeronautical Laiboratory, 
NAC.A.° 

Use of the probe in a series of flight 
tests sliowed that tlie net tlirust of the 
installed powcrplant and ducting could 
be measured to about 5%. 

Using tvs'O soiiic-flow orifices in 
scries, the probe measures tlie tempera- 
ture of the gas stream as a difference 
in pressure. Calibration indieafes the 
probe to be correct within about lOF, 
with a svsteni time lag of less tlian 
0.05 sec.' 

Possible other uses of the probe 
include: free-stream static-temperature 
indie.itor. in conjunction with a simple 
computer to concct the Mach number, 
and a tailpipe temperature indieator 
for afterburner operation. 

Reason for the development of the 
swinging probe was to make complete 
exit sun'Cys of the flow from the engine. 
Iliis is one of two possible wars to 


" A Sonic-Flow Orifice Probe for (he 
fn-Flight Xfeasorcincnf of Teniperaliire 
Profiles of a Jet Engine Exhaust ivifh 
Aflcrhiirning H’X 37J4); Bv C. Dewey 
Ifavill and L, Stewart Rolls, Arnes Aero- 
nautical Laboratory. 


determine jet c.xit flow; the other is to 
instrument all the inlets to sum up 
the individual mass fiows. 

W’ith the exit mass flow and mo- 
mentum measured, the actual perform- 
ance of the engine installation can be 
determined, 'lliis result can he used to 
determine the actual airplane drag. 

PRODUCTION BRIEFING 


Bellows Co., pneumatics manufac- 
turer of Akron, Ohio, is erecting a new 
W'est Coast office at Glendale. Cnlif., 
which will serve as headquarters for 
both the Bellows Co. of California and 
the Smith Johnson Manufacturing Di- 
vision of the Bellows Co. 

Reeves Instnmicnt Coqi.. New York, 
lias established a Metropolitan New 
York sales office for their REAC analog 
computers, and other servomechanism 
components. Tlie office will be located 
at the Nfanhathan plant. 

E|x>xy-glass laminate for cliecking the 
alignment of the Lockheed C-130 Her- 
cules upper front window area is made 
of glass cloth and Bakclitc plastic (dis- 
tributed liy Rezolin Los Angeles as 
Toolplastic). 

Harvey Alumimim, Torrance, Calif-, 
a division of Harvey Machine Co., an- 
nounces it is in full |)roduction on 6066 
wrought alloy aluminum in hollow bar 
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stock. Stjiidjtd rounds ate available 
from 1 in. tliroueh 2J in. in h in. iiitrc- 
mciits and 2J tnrough >1 in. in in. 
inctcinents. Wall thicknesses vary from 
.109 to .900 with other sizes subject to 
mill inquiry." 



.\ircraft connector problems v'crc 
discussed at a recent s\ni|)osium spon- 
sored by the Dcutsch Co., Huntington 
I’arfc, Calif. Meeting open to both air- 
frame users and competitors was frank 
.ittcnipt bv Dcutsch to gather industry 
information and comments U])on which 
to base design of their new line of cem- 


Boral is now Ireing supplied com- 
meieiallv bv Brooks &• Perkins. Inc., 
Detroit. Consisting of a core of boron 
carbide clad on both sides with pure 
.duniinum. Boral is used for neutron 
shielding in atomic energy installations. 



Rc])uhlic .'Vviation sass that this large 
single-piece k'-Hd forging is one of the 
hugest es'cr made for a fighter-bomber. 


Narda Cotp., Mineola. N- V.. h.is two 
Kuropcan sales outlets for its microwasc 
and UIIF test equipment. The emn- 
pany says that this is the result of the 
growing electiuiue and aviation indus- 
tries ill the two countries concerned, 
lielgimii and Sweden. The representa- 
thes are Regnlation-Mcasurcs. Brn.sscis. 
Belgium and Klektronik-Vnlogct ,\H of 
Stockholm. Sweden. 

lamcs-Pond-Clurk. Pasadena. Calif., 
ehcck sahe mamifacturer, announces 
that its new name will be Circle Seal 
Products Co., Inc, 

Beryllium Corp., Reading. Pa., has a 
ne«- fnlK-staffed warehouse in Detroit 
to serv e that area better with its Berr ien 
her' Ilium cojipcr master alloys, casting 
ingots, tod. iMt and billets. 

Lima Electric Motor Co., Lima, 
Ohio, has o|x;ncd a new br.uich office in 
Detroit. 

Silicone Products Dept., General 
Electric Co., Waterford, N. has 
added a silicone rubber cloth coating 
tompoimd to its silicone products. 
Designated SK-701. this compound will 
allow ducts to carrv ait at tcmjwraturcs 
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THE PRICELESS INGREDIENT 


At Hayes Aircraft there is an invisible force, with neither shape 
nor form. Yet this intangible element has set Hayes apart in a 
field of its own and is a prime reason for the Company's growth. 
This priceless ingredient is the personal iniegriry of Hayes crafts- 
men — the engineer with his problems of design, (he procurement 
personnel who obtain raw materials, the scientist in his labora- 
tory, the machinist, (he electrician, the test pilot, (he sheet metal 
worker, the detail craftsmen — each taking pride in his individual 
contribution to the overall operation. 

Working together as a group the result is: 

• Quality control of materials and workmanship. 

• Delivery schedules consistently fulfilled. 

• Costs that are competitive. 

Thus, this priceless ingredient of inlegiiiy is largely responsible 
for placing Hayes Aircraft, in five short years, at the forefront of 
aircraft modification and overhaul. 


POSITIONS OPEN FOR ENGINEERS 



MANUFACTUR 



WANTED! ENGINEERS TO HELP MAKE 


LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 Navaho 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex prcfirlems 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge . . . men who are really excited 
about this new missile science. Are you 
one of them? 


Instrumentation Design, Development & Application Standards, Drawings 

Missile Airframe Design Hydraulic, Pneumatic & Servo Engineering Armams 
Aerodynamics Engineering FlightTest High Temperature Materials Engineer 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American's Missile Develop- 
ment Engineering. 


hecking. Specifications WrKing 
Engineering Thermodynamics 
: Systems & Components Engineering 
g Mechanical & Electrical Design 


Contact: R. L. Cunningham. Missile Engineering Personnel Office 

Dept. 91-20 AW, 12214 lokewood Boulevard, Downey, Colif. 
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as high as 700F or as low as 120h'. It 
is .said to lias c resistance to Skt dtol sOO 
and 700. JP4, gasoline. MiL-o-7808 
and MIL-5606. 

Kolls-Rovcc's Ililiington plant near 
Cla.sgow, Scotland, is producing 175 
Merlin engines at 52,800,000 for the 
Spiinish Air Ministry. 

Sine Fixture Kev is said to save up to 
50% labor costs in laying out and mill- 
ing fixture base plates because the 



usual niiiling operations, jergens Tool 
Specialty Co., Cleveland, Oliio. 

Coast Manufacturing & Su]>plv Co., 
I.ivcrmore, Calif,, has opened an engi- 
neering scnicc facilit) in Chicago. Mar- 
Ictiiig under the iiiiine "Trevarnn Glass 
Fabrics," Coast manufactures fiberglas 
fabrics. |3lain, finished, or im|3rcgnated 
with Fpoxt. Silicone, Phenolic or p>oK- 

Schori Process Division of I'crro-Co. 
Cor)3.. .Maspeth, N. Y., is doubling its 
production space to 60.00(1 sq. ft. to 
meet the increased demand for lolvtc 
laminated fiberglas products. Because 
of its resistance to certain chcniieals. 
the company says tliat lolytc has been 
widely used for plating tanks, fume 
hoods and filter press troughs. 

Standard Insulation Co., East Ruther- 
ford, N. J.. announces that it lia.s pro- 
sided special cold storage areas for its 
iit'v line of Stanpreg preiniprcgnatcd 
materials in the recent addition to its 
plant. 

Tenney Kiiginctring, Inc., Union, 
N. J„ k-ading aiginccts and maniifac- 
tnrers of refrigeration and environ- 
nieiilal test equipment have named 
.Alta Engineering Co.. Denser, as exclu- 
sive sales engineering representatives for 
Tenney unvironincntiil equipment in 
the Rocky Mounbiin area, 

Ap|)licants tot Ness York Unis ersitv's 
second annual Titanium lecture Sept. 
10 tlirciugli 14, may register by ss-riting 
Dr, Harold Margolin. N. Y. U. College 
of Engineering. Unisersits- Heights 55, 
N. Y. 


$ 12 , 000,000 
Capital 
Airlines, Inc. 

4’A% Convertible 
Subordinated Debentures 
Due July 1.1976 
ac r«f lharc 



Price 101.50% and Accrued Interest 



Lehman Brothers 

Blythfis^Co., Inc. Eastman, Dillon 6/ Co. Goldman, Sachs csf Co. 

Kidder, Peabody fisf Co. hazard Frercs bf Co. 

Merrill Lynch, Pierce, Fenner Beane White, Weld is? Co. 


to creative 


engineers 

who want to specialize in 
advanced electro-mechanical research 

Now — for engineers with scientific imagination — 
AUTONETICS has a number of «cellent research posi- 

Thc programs range from marine navigation to super- 
sonic missile guidance, and include; navigation instru- 
ment development, guidance system performance 
prediction and operations analysis on integrated 

If you are eager for this exploratory kind of engineer- 
ing and you would like to join a company with ten years’ 
experience in producing advanced elearo-mechanical 
control systems, AUTONETICS welcomes your inquiry. 
Please coDiaci : R. C. Smith 
Autoneiics Engineering Personnel 
Dept. 991-20 AW 

12214 Lakewood Blvd., Downey, Calif. 


Autonetics^ 

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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1,000 !n "tools" 
for each employee 


much for his education? 



Today, business invests an average of $14,000 in each 
employee's job. The question for businessmen is: 

Are we training enough people who can hold down 
these jobs? Schools are the answer. And it’s 
simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 
200,000 classrooms, 165,000 teachers! 


r 

I 

I 

L 


! 

Want to find out how to help in your community? t 

Get specific information by writing: j 

Better Schools, 9 East 40th Street, New York, N. Y. | 

I 
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CHILD fjiiils. his pulse uite ut 200. 


Brazilian Airlift Treats Whooping Cough 


By Peter Weaver 

Rio dc Jaiicito— III the dim light of 
an iipartmciU in Rin. ii cliild was cnugli- 
ing. turning red then purple from luck 
of air. doctor was called, llis 
jrc.scnptinn: Scnico Acrco cic Criqiic- 

'1110 service is an airlift nui bv the 
Brazilian .\ir l''orcc, probably the oiih’ 
one of its kind in the world. Coqiie- 
hielie is a Brazilian word for whooping 
tough. .•\iid in Brazil whooping cough 
is one of the most dreaded child's 
diseases, vcarly attacking hundreds of 
thousands. 

In 1941. sonic .\ir Potcc doctors 
found that if a child stricken with 
whooping cough was eiuickly flown up 
to around 12.000 ft. and kept .it that 
altitude for more than an hour, the 

complete cure svas noted after one to 
three flights. 

Flights Are Free 

Now the .Mr l''nrce has a special 
depot at Santas Dumont .\irport in 
downtown Rin for whooping cough 

This month an extra flight was 
added to the scnicc to prmide four 
scheduled flights a week in spcciallv 
ecjiiippcd C-47 aircraft, llic scn'ice 
also includes non-schediilcd flights in 
Ihc interior for conmiimitic.s hard hit 
by the disease. .Ml flights are free to 
anyone with a doctor's prescription, 
lai.st year, the scnicc hauled more than 
11.000 children. This year the total 
is expected to be over 1 5.000. 

Why the 12,000 ft. altitude licljss 
combat whooping cough is a mystery. 


but the results arc often termed miracu- 
lous. Capt. I'ito Liiio fob. an Air 
I'orce doctor who heads the sorsicc, 
gives this opinion: 

'"Mic lungs have to work much 
harder at that altitude to get rarified 
oxygen. (Beyond 12.000 feet is not 
l>ractieal because there is too little 
oxvgen.) I’hc extra pumping of the 
lungs causes an iiitteascd flusliing out 
of carbon dioxide, which in turn gives 
tlic ssstem higher alkalinity (less ear- 
bonic acid fotmcell. 'Ilic alkalinity sup- 
posedlv increases, or peps up, blood 
cells that fight off the disease, thus 
putting the patient on the road to rc- 

Doctors do not agree on this theory 
and some call the airlift a waste of 

The .Mr h'orce admits that all chil- 
dren ate not tiired Iw the tre-atment. 
But the Air Force claims more than 
60% of all children carried have rc- 
cnscrcd in record time, in many cases 
111 less than a week. 

To applv for the service, a Brazilian 
iwrcnt has to have a note from a doctor 
stating that the child really has whoop- 
ing cough .ind is in good enough condi- 
tion to make the light. 'I’he parent 
then goes to the base and is checked 
in by an .Air I'orce doctor and sched- 
uled for ,1 flight. 

Warm Clothing 

Parents arc warned to bring warm 
clothing to guard against the neat- 
ftcezing temperatures. .A child under 

bv a parent or guardian. 

The crew on the C-47 consists of a 
pilot, copilot, mechanic, radioman. 


Air Force doctor and two medical 
corpsmen. Ihc children and parents 
are strapped into bucket seats lining 
the .sides of the plane and the doctor 
stands by with oxygon. Usmilly there 
-arc 40 children on a flight and enough 
oxygen is in store for all of them if 


Climbs at 590 (pm. 

-After take-off the C-47 climbs at 
590 fpm. to around 11.500 ft. At 
this altitude the pilot sets a course for 
Cabo I' tii) wiicrc there is flat coastlaiid 
and less chance of turbulence. The 
children usually whoop and cough 
lustily until the plane levels off at 
cruising altitude. Then coughing be- 
gins to stop. The doctor cheeks 
respiration, and pulse rcpcatcdiv and 
iiflcii orders sniffs of oxvgen for babies 
with erratic brciitiiing or too rapid 

During one flight, a little boy 
fainted. He was a year and a half old 
and the whooping cough had left him 
jjjle and with big dark spots under 

Tlic doctor checked his pulse. It wa.s 
a dangerous 200. Oxygen was given, 
and the bov came around, cried a little 
and went to sleep. 

‘"Iliis service sort of gets urn . . . 
they don't keep us on it long." one 
sergeant said a.s he pointed to the 
pathetic cargo of white faces and skinn'. 
bodies, 

.Actuallv. the .Air Force gets elmiblc 
duty out of its Se-rvico <Ic Coc/iieltic/ie. 
Tlic flight crew is often given naviga- 
tional and procLxIura! pmblems for train- 
ing. During manv of these special 
flights, the copilot^s scat is siirtoiindcd 


AVIATION 





This Hermetic Integrating 6yro 
is the heart of Honeywell’s self-contained, 
non-radiating, inertial navigation 
and guidance systems. Relying solely 
on inertial sensing devices, these 
systems can, unaided, direct missiles 
and aircraft to target or destination. 

This represents another milestone in 
flight guidance, made possible by 
Honeywell's advanced gyro design. 


AERONAUTICAL DIVISION, MINNEAPOLIS-MONEYWBLL 
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Wanted: 


Design and 
Development 
Engineers 



Design i»ms now being formed olfet 
excepcionilly enciting careers to creative 
engineers capable of designing compo- 


INERTIAL 6UIDANCE 
FLIGHT CONTROL SYSTEMS 
LIQUID MEASUREMENT 

INTEGRATING GYROS 
DIGITAL COMPUTERS 







Consider these advantages 



Write to us 

If yon are Interesred in a career at Honey- 
well, call or send yoLt rdsumd to Bruce 
D, Wood, Technical Director, Aeronauti- 
cal Division, Dept- AW. 7-156, 2602 
Ridgway Road, Minneapolis 1}. 


Honeywell 

AERONAUTICAL DIVISION 



WHOOPING COUGH airlift uses C--I7 as 
anntl^r geh oB."' 


with a green mask for logging in blind 

W'hilc the flight drones on, most of 
the cliildrtn usually fall asleep, bundled 
in parents arms. But some still walk 
around and arc entertained by the flight 
crew with paper planes and are given 
occasional peeks into the flight cabin. 

After an hour, the plane descends 
(i02 fpm.) to a landing at Santos 
Dumont where another line of children 
.md parents waits. One doctor, stand- 
ing by to go on a flight, shrugged his 
.shoulders, saying, "Maybe its all in 
their minds . . we’re not sure what 
happens to them, but so many walk 
away from here after a few flights and 



WHEN 12,000 ft. altitude is reached, chil- 
dtcQ slop coughing as tin's one is doing. 


ne\cr wlinop or cough again . . . Tlicy 
put on weight and get their color 
back.” 

Because of the growing line of 
parents and children waiting for flights, 
the government is enlarging the serv- 
ice. \'ow the only schcclukd runs arc 
in Rio. Next year there probably will 
be regular servirn in at least three other 


CAB Approves BraziHan 
Route Into Chicago 


W’asbiiigton— .^crovias Brasil's inter- 
national route to the United States has 
been extended to Chicago by the Civil 
Aeronautics Board. 

With the new tenninni, Acnivias 
Brasil w ill be able to offer through serv- 
ice from Chicago to points in the Carib- 
bean area and Rio de Janeiro, Sao Paulo, 
Montevideo and Buenos Aires. The air- 
line plans to begin service within the 
near future with a weekly DC-4 fliglit- 
Extension of tire route of Emptesa dc 
Tr.msportes. Aerovias Brasil S- A. from 
its present tcnninal at Miami gives the 
carrier a route already provided for in 
the bilateral air agreement between 
Brazil and the United States. 

Aerovias Brasil’s permit now allows 
the carrier to operate between points in 
Brazil and New Orleans, Miami and 
Chicago via Paramaribo, Georgetown, 
Port of Spain. Caracas, Ciudad Trujillo, 
Cainagucy and Havana. 


New York Dedicalcs 
Air Cargo Center 

New York— The Port of New York 
Authority last week dedicated its new 
55. 5 iniflioii air cargo center at New 
York International .Airport. Tlie five- 
structure development, covering 80 
acres, contains four one-story 80x750-ft- 
air cargo buildings and a two-story air 
cargo service building for federal in- 
spection sen-ices, freight forwarders, 
enstoms brokers, warehouse service, and 
cartage companies. The cargo buildings 
jirovidc freight handling and office space 
for 27 airlines- Total ^oor area of the 
five buildings i.s 509,000 sq. ft. 

Air Express International 
Announces Moscow Rates 

Air Express Intcniatiomil has an- 
nounced through cargo rates to Moscow 
in antici|)ation of freer trade relations 
behr-cen tire U. S. and Russia. They 
arc 51.70 per lb. for 100 lbs. or less, 
51.43 per lb. for shipments over 100 
lbs. 

AEI expects third or fourth morning 
arrival in Moscow. Shipments arc lim- 
ited to non-stratcgic materials and those 
not used in eonstmetion. 
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Solar skills help produce 
guided missiles in quantity 




San Diego 12, Calif. 


SOLAR 







of the big 



FOR AIRCRAFT DIFFUSER 



e one best method for casting this aluminum 
that would meet all requirements . . . pro- 
my as well as fine surface finish and high 
‘ critical vane areas. 

refuUy studied the part . . . then recom- 
casting, with a shell core for the vane area. 

is held to within .008" among vanes. 
60 to 100 micro-inches as compared to 125 
lent mold alone. Wall thickness is held to 
casting actually costs less than it would by 



Your casting problems, whether they in- 
volve sand, permanent mold, shell mold, 
or investment casting, of aluminum or 
magnesium— can always be solved quickly 
and economically if you bring them to 
Rolle, 


FREE 57-Page ENGINEERING MAN- 
UAL on designing aluminum and mag- 
nesium castings available on letterhead 
request. Write now for your personal copy. 


1 


MANUFACTURIM6 COMPANY 

n«ii Avenoe, lantilale. Pa. lantdalo SI62 


12} 


and then we built 
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THE ONE AIR RESEARCH and 


TIMED TO FEATURE 


AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air. 
power budget now in debate and to become effective July 1, 19S6. 


itical areas of research — astronautics, super ai 


SPECIAL COVERAGE of the latest c 

dynamics and human factors. 

UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 
and missile engineering. 

ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK’S technical editors — the largest technical staff in Aviation 
publishing. 


PUBLISHING DATS 

August 6y 1956 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation's “need to know", with a presentationof the ARDC story. 



EXCERPT FROM HEADQUARTERS ARDC LETTER TO AVIATION WEEK 

“There have been so many changes, improvements and advances that another 
special ARDC issue appears very timely and promises to be of the same 
if not greater benefit and interest than the 1953 edition.” 


DEVELOPMENT COMMAND EDHION 


, . . over 80.000' Engineering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

four advertising message placed in the ARDC 
issue will reach Aviation’s most influential au- 
dience. 


AVIATION WEEK average net paid ABC circulation 
June-December, 1955; 54,548. ParO circulation of 
current issues; 59,859. Recent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined by personal interview using 
strict recognition test. Current print order 64,293 


Get immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 





AVIATION WEEK 

A McGRAW-HILL PUBLICATION ^ (j|I) 



Project I 


your career 

in engineering 



AVRO AIRCRAfT 

OFFERS OPPORTUNITIES FOR 
THESE PEOPLE—WITH OR 
WITHOUT AERONAUTICAL 


Avro Aircraft’s broad ai 
advanced aeronautical 
engineering people urn 
to ulilire individual inge 
n and creative qua 


im/rfo 



NORTH AMERICAN’S 1 
Columbus Division 



Provides OHIO Opportunities 
For Experienced ENGINEERS 



Willow Run Projecl 
Follows Airline Nod 



In Columbus, thousands of professional people have found 
a oity that satisfies an educated way of life. Columbus offers 
fine centers of learning and cultural opportunities. 

At North American's Columbus EMvision, many of these 
people work on the completely sufficient, young but proved 
engineering team dedicated to one of aviation's greatest 
challenges — the design, development end manufacture of 
Norlh American's Naval airplanes. 

The highly regarded FJ-4 FURY JET is a "concept-lo- 
flight” Columbus Division product, and stability from asso- 
ciation with North American Aviation, the company that has 
builtmore airplanes than any other in the world . . . compose 
a career opportunity worth investigation by any engineer: 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS; 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers. Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Department 56M, 
North American's Columbus Division, Columbus 16, Ohio. 



HoRTH American Aviation, inc. 

COLUMBUS DIVISION 



Brazilian Airline lo 
Start Chicago Serviee 
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EMPLOYMENT OPPORTUNITIES 



fNGINEERS 

ttcceU, 




Cte' 


GM 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 


GUIDED MISSILES 

offer unusual 
job opportunities 




ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 
SYSTEMS ANALYSIS 
TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS 
RELIABILITY 
MECHANICAL DESIGN 
COMPONENT EVALUATION 


ELECTRONICS DIV., 


Milwauk«e 3, Wis. 

Enjoy Challenging Opporiuniiies In the 
moat veraniile Laboratories in the country. 



Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offe«^eal family living in a 



caking. 
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EMPLOYMENT OPPORTUNITIES 



Not long ago this long-needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 
an enthusiastic engineer. Today it is a long awaited 
reality which will give our pilots added assurance and 
safety on their important missions as our nation’s 
defenders. What turned this “hunch” idea into a realis- 
tic accomplishment? The answer is creative engineering 
—our specialty at Goodyear Aircraft— where transform. 
ing ideas into working realities has become a habit. 
Here ideas are a prime commodity. Imagination and 
ingenuity are our raw materials. And to help put their 
ideas to work, our engineers have the most modern 
facilities available, including one of the world’s largest 
computer laboratories. Here, evtty idea has a chance. 
And many of them make the grade, as the record will 
show. Both in peace and in war, our engineers have 
turned tlieir ideas into significant accomplishments that 
benefit nearly every aircraft in our skies. Airships, 


missiles, electronic guidance and computing equipment, 
structural materials, plastics— the list is long and broad. 
And it’s still growing. 

This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 
have faith in your ideas and confidence in your ability 
to make them work, there’s a challenging career waiting 
for you. at Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 

AIRCRAFT 

THE TEAM TO TEAM WITH io AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 



An Engin**r'* success is meosursd by what he knows... 
by his proTessionoi experience. 

WHAT STEPS ARE YOU TAKING TOWARD YOUR 
GROWTH AND STATURE IN THE FIELD? 

Engineers of ARO, ItK. hove continuing opportunities to 
ossociete with the most advanced protects in the oero* 
nouticol and propulsion fields. Personal eontoct with 
equipment ond the industry men who design end develop 
It, provides unrivalled knowledge of the field. ARO, Inc. 
staffs and operates the odvonced wind tunnels and test 
cells of the Arnold Engineering Development Center — 
the most comprehensive testing facility of its type in the - 
World. 


I' N'fZ. 

TUUflHOMf). TENA/£SS££ 




Manufacturing 
Positions 


ANALYST 


METHODS ENGINEERS 

One required for investigation of 
sheet metal fobrication, si^assem- 
bly, and ramp manufacturing tech- 
niques. Another required for 
investigation of methods of all 
machining techniques, proving new 
machines and related tooling prob- 
lems. Prefer BS ME or BS & with 
minimum 4-6 years related expert- 


PLANT ENGINEERS 

Experienced in industrial building 
and utilities design, structural, 
mechanical and electrical. 

TOOL DESIGNERS 

Experienced on small and large 
mochine shop and assembly jigs 
and fixtures. Openings ot all levels 
— junior tool designers to group 
supervisors. 

These positions of technical leader- 
ship ore now available in our 
newly reorganized Industrial Engi- 
neering function. This is an ideal 
situation for experienced aircraft 
industriol engineers who ate seek- 
ing additional responsibility in on 
expanding manufacturing opera- 


Piease submff delailed experience 

TECHNICAL PLACEMENT SUPERVISOR 

Box 516, St. Louis 3, Missouri 
MCOONNEU AIRCRAFT CORPORATION 


EMPLOYMENT OPPORTUNITIES 



IN • Avionics « Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


WITH ^ THE ELECTRONICS DIVISION Of^ 

Gweiwt WitleM 

ALL GRADUATE ENGINEERS are offered pernianeni job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



about your educolion, w 
eol your opplicoiion wilh t 


rk bockground, elc. 
9 iullesi confidence. 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 



ENGINEERS; 








CONTRACT 

ADMINISTRATOR 

in 


Electrical 


‘issKa- 




f ^ 

RCA’s 

long-range 
projects need 
engineers... 
to n 5,000 
lorTalos 
group 



EMPLOYMENT OPPORTUNITIES 



ENGINEERS 


LIVE AND WORK IN COOL, 
SUNNY SAN DIEGO! 



solarW„_ 

AIRCRAFT COMPANY^^ OES moines 




EMPLOYMENT OPPORTUNITIES 


1 1 HYDRAULIC 

NEEDS research 
engineers 

\ M’JiSION i 

/ To Develop TEST FACILITIES for Jet Enaine Fwel 

Working with: Test Stands 

Hig^Bnergy . ™ 

Engineering 

Thermodynamicist 

Experienced Mechanical or Aer- 
onautical engineer wanted for 

comr'frreTibTo'' fiui™fb^.'^?t 
transfer, and reaction power- 
jtlant analysis. Position involves 
the organization, planning, and 

if 

.11 

^1i 

^ i 

mmm 

u-.j—..;, -e.L. nl o 

analysis. 

AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


1 flTITn TflffllTHTf 


CHiAIAlCCDO 

CffVv/rVCCAw 

semisTs 


SENIOR LINESMEN 



jP 



TECHNICAL PLACEMENT SUPERVISOR 



EMPLOYMENT OPPORTUNITIES 



Your future is assured 
as a United Air Lines 
FLIGHT OFFICER 







Avenue • West ^ 


atraw 


BE T-S8 TURBOSHAFT 




Ib. 


1 . CMtiRts t AeeasMrttt 
•.Cwarmor 


•.Stirs 


POSITIONS EXIST for a few engineers with 2 or more 
years’ experience and mature engineering judgment to work 
on the design and development of low>weight, high*power 
power plants for aircraft 

If interested, write Mr. D. Briggs Price 
SMA1.I. AIRCRAFT BNOINE OEFARTMENT 


GENERAL 


ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



CONTINENTAL 

OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 

Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for quaiified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental staff. ... If you held a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


ADDRESS: "Salaried Personnel' 





AVIATION 


<. July 16, 19S6 


what helps an engineer grow? 



"Top-levei associates" says Dr. J. A. Kyger, 
noted authority on nuclear engineering, 
formerly Chief Scientist for Nuclear Power 
Division, U.S. Navy Bureau of Ships, now 
Project Director of Avco Research and 
Advanced Development Division. His answer 
reflects both the thinking and opportunity 
In this new Avco division devoted entirely 
to advanced research and development. 


"Freedom from rouline, an atmosphere of inquiry, and provocative assign- 
ments are all important to an engineer’s grotvlh. But possibly the most 
important factor of all is the mental stimulation provided by able associ- 
ates. It’s important at all levels . . . it’s essential to a young engineer.’’ 


For outstanding engineers at all levels, Avco’s 
long-range expan.sion— in missiles and in all the 
physical sciences— offers unprecedented opportu- 
nity. Write: Dr. E. R. Piore. Vice-President in 
Charge of Research, Room 409G, Avco Research 
and Advanced Development Division, Stratford, 
Conn., or Phone Bridgeport, Conn., DRexel 8-0431. 


WANTED 



Electronic • Mechanical • Aeronautical ■ Chemical 


nBoBaiUn BuU MBVBnuBU UBVBIOpmBnj 




Searchlight Section 






J^xrmotive, Txtc. 


“AIRCRAFT" 

•RADAR -AUTO PILOTS- INSTRUMENTS” 


“APPROVED REPAIR STATION” 


MINNESOTA AIRMOTIVE, INC 



larlitSSSS 


SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 



NAVCO .ciss. 


!^powell < 


SEARCHLIGHT SECTION 



Super -92 DC 3 o, Ju.y 


Grumman GOOSE Available 



Cessna 195 Available 





RADAR :2: 

iEiSiSSTSg 



? BS : i 3 g =;# ss ; 


DC 3 Landing Gear Doors 

e.., ...... 

-WERNER .i-iL 


DC-3 LODESTAR D18S 



DC-3's 

FOR SALE 



LEEWARD AERONAUTICAL 
SALES. INC 



STEWARD-DAVIS 


®nl-ola. Complote 
•ilh spar* •ngln» 


"Take a Heading for Reading" 






SEARCHLIGHT SECTION 



Fast delivery of parts out of stock to 
any part of llie United Stiites is an* 
otlier inoclern service of Ohio Aviation. 
Parts are air expressed iminecliately 
after notificalitm , . . your grounded 
plane can be put back in flying condi- 
tion prompt!)". 

Ohio Avi.ation is distributor for Beech- 
craft, with one of the most complete 
stocks of Beechcraft parts in the coun- 
try. Spare engines and parts are avail- 
able for Pratt & Wliitney R985 Con- 


tinental "E” Series and Lycoming GO- 
480. Parts for Lodestar, DC-3 and 
Mallard aircraft also stocked. 

When you want parts quickly, phone 
4-4646 or wire A1 Luciano. 


THE OHIO 
AVIATION CO. 

Dayton Municipal Airport, 
Vandalia, Ohio 



DC-3 FOR SALE 

Airftatnv Ttm* dOOO SOH 
1830-92 anginti Ting 2SC SOH 

^ AIRCRAFT DYNAMICS CORP-., 


FOR SALE 

Cargo — 1830-92 engines — 

dual instrumentation — 

completely zeroed and re- 
manufactured — aircraft 
available for inspection 
and sale at Miami Inter- 
national Airport. 

We own the aircraft offered. 

LEEWARD AERONAUTICAL 
SALES, INC 


Immediate Delivery 


R2000 R1340 R985 

ENGINE WORKS 


EXECUTIVE lOCKHEED 12-A 

Klqh lugirg Jlnigh * Exgcutlvg inlgrior • 






INTERSTATE AIRCRAFT C 


Remmert-Werner 

RADAR 




HELICOPTER 

HUlflT — Model UH*12B. Vary low air* 
Portocf Coadirioa- 

EAST COAST AVIATION CORPORATION 


DOUGLAS DC-3C (C47B) 

Alfcroll 4500 hourg total goelnaa R IMO-^, 



^AIRPLANES WANTED 

Twin Bagghgt. ale. ^ ^ 

Vest Aircraft Co.'s Skyraneh 
BOX S904. SEUvea 17, colorai>o 


WANTED 

CONVAIR 240 or 340 


We Buy DC-3 and C-47 


REMMERT-WERNEft, INC. 
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Engineeis 



Here’s a challenging 

pijOkup^ 

for your career 
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LETTERS 


Anti-Douj;las Engineer 



But 


Helps 

1 h,.v. jus; .m, .plac'd tcclin? Mr. Ball - 




vir. tn rcl.a occccionalh . n.ftc nre a fc« 
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For -Douglas Engineer’ 


Hi nicc-l iicc-iis foiiragc to raise liic 
n.i.,0 to .. higher pl.me. This sa,nc cr’- 





iiiii 

lion. H.e ho;^, and to 


EfHggliai 

ESB“ 

« hocc mtegrity .mcl y.-lf-tespoU iiinkes 
want to nork t.. e.,rn their piir. It is 


for u.,.i.v >e.i.s h, e,m.e. ^ 

not he the evistiiig v-age differential. 

K"sz£5,:“£;;:.!:Sr.S2 

“ills*:: 

aho..t':Or anT.urTnd?."n^^^ 
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Engineering Sore Spot 

\ reph to the "\ngn Oouglas I'.nei- 

K“S~r« 

'“^;'K“£r,£”£E 

misw j.,1 po„W,- be ,l„e 1. 
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»*frNOlDS MtJAlS COMPANY 


Here — on the assembly line, Folrchild Air- 
craft Division, Hagerstown, Marylanci — the 
C-123 Assault Transport is born. The C-123 
is literally built to "take it tough” . . . another 
example of the dependability built into 
Fairchild utility and logistics aircraft. 


Test-Flies on One Engine 
with 13,000 lbs. Overload — 
that’s the Fairchild C-123 


Passing tests for the U. S. Air 
Force with flying colors, the 
Fairchild C-123 proves its big 
job capability and assault ver- 
satility. Equipped with Fair- 
child J44 Turbojets, the C-123 
has a power package of 2,000 
lbs. extra thrust to meet any 
critical flight requirement. 

Strong, lightweight aluminum 
mill products from Reynolds 
are used widely in Fairchild’s 
remarkable new addition to 
America’s defense. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 


production is geared to the re- 
quirements of all constantly 
progressing industries. 

Reynolds goes beyond meet- 
ing rigid material specifications. 
Reynolds technical services 
make a continuing contribution 
to customers’ design and engi- 
neering staffs — make Reynolds 
a part of many important indus- 
tries rather than just a supplier. 

For details on how Reynolds 
can serve you — and for a com- 
plete index of Reynolds techni- 
cal handbooks and films— write 
Reynolds Metals Company, P.O. 
Box 1800-TJ, Louisville 1, Ky. 


The Finest Products 


Made with Aluminum 


are made with 


REYNOLDS 


ALUMINUM 


See Reynolds New Program ''Fronh'er” — Sundoy on NBC-TV 


REYNOLDS 



ALUMINUM 



